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� JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al 

pie de ml firma, abogado en ejercicio, titytar de la tajeta profesional nümero 44655 

del Consejo Superior de la Judicatu$ obrando en calidad de apoderado de la 

sociedad TECNOQUtMICAS S.A., ec, desarrollo de to dispuesto por los artIculos 

42 y siguientes de la Decision 486 de 2000 de la Comunidad Andina de Naciones, 

me permito sollcitarle, muy respetuosamente, dar curso a la siguiente 

I. PETICION 

Negar el beneficio patentario a la solicitud contenida en el expediente 06-019-204, 

por no cumplir con los requisitos de patentabilidad a que se refieren los artIculos 

14, 16, 18 y 19 de la Decision 486 de la Comunidad Andina de Naciones, con base 

en los fundamentos de hecho y de derecho que me permito exponer a 

continuaciOn. 
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LEGITIMO INTERES / 

Asiste a TECNOQUJMJCAS S.A. legitimo interØs para presentar esta oposiciOn, 

pues la eventual concesiOn de la solicitud restringiria injustificadamente el empleo 

de ciertas sustancias y composiciones farmacØuticas carentes de nivel inventivo, 

en detrimento de sus legItimos intereses comerciales y de la libre competencia. 

Ill. FUNDAMENTOS DE LA OPOSICIÔN 

La solicitud colombiana en trÆmite 06-019-204 que se refiere a un proceso de 

obtención y purfficaciOn de terbinafina, que comprende en primer lugar, hacer 

reaccionar (E)-N-(3-halo-2-propenil)-N-metil-N-(l -naftilmetil)amina con 3,3-dimetil-

1-butino en presencia de paladio y/o un catalizador de cobre y en Segundo lugar, 

someter el resultado de esta reacción a destilación de via corta o camino corto 

para recuperar la terbinafina en forma de base libre o por adiciOn de âcido para 

formar la sal; incumple con todos los requisitos de patentabilidad, tal y como se 

demuestra con los siguientes argumentos: 

( destilaciOn de via corta o camino corto con aplicaciOn de vacio (Short Path 

Vacuum Distillation (SPVD)) es un proceso extensamente aplicado y 

ampliamente reconocido como una tØcnica de separaciôn utilizada con 

frecuencia en la purificaciOn de compuestos de baja volatilidad y 

S termosensibles, (Lanzani y Bondioli, 1994; Cvengros, 1995; Hernandez y 

Rathbone, 1998; Ooi et al., 1994), en este proceso, las sustancias a destilar 

se exponen un tiempo mÆs corto y a temperaturas mÆs bajas. AdemØs, existe 

una gran cantidad de referencias de estos destiladores que permiten un 

proceso continuo, Jo que los hace tEtiles a nivel industrial’, especIficamente en 

la industria farmacØutica y qulmica. 

Muestra de la reconocida antiguedad en el uso y la aplicación de  la SPVD, estÆ 

I 

dada por la descripciOn de la misma en el aæo de 1969 por R. HabendorffetaL-

1 http://www.avta-us.com/index.html, 
http://www.technoforce.net/design/short path.htm 
http:Ilwww.chem-groupcom/processinq/short-path.tpl 
httiii209.85. 165.1 04/search?a=cache:4kO4hcQl G18J:www.oiltek.com.mv/orocess-
equip. html+short+ath+distillation&hl=en&ct=clnk&cd=8 
http:11209.85. 165.1 04/search?q=cache:6p cNVDrI 5sJ:www.reactorvessefs. demon. co. uk/Short Pat 
hDistillation/short path distillation. html+short+path+distillation&hl=en&ctclnk&cd=1 3 



ki 

tal como consta en la patente americana US 3,434,935 publicada el 25 de 

Marzo del mismo aæo y titulada "APPARATUS FOR VACUUM AND SHORT-

PATH DISTILLATION". 

En consecuencia,o puede atribuIrsele novedad ni nivel inventivoal usode / 
una tØcnica de destilación ampliamente reconocida y aplicada con bastante I 
anterioridad, y que de manera obvia resulta ütil en caso de purificación de 

sustancias como la terbinafinaJ 

Adicionalmente en distintos sitios web podemos encontrar la definiciôn, use e 

importancia de este tipo de tØcnica, por ejemplo en 

www.answers.com/toDic/distiIIatiofl, encontramos: 

Short path distillation 

Short path distillation is a distillation technique that involves the distillate 

traveling a short distance, often only a few centimeters. A classic 

example would be a distillation involving the distillate traveling from one 

glass bulb to another, without the need for a condenser separating the 

two chambers. This technique is often used for compounds which are 
i 

V 

unstable at high temperatures. Advantages are that the temperature of 

the boiling liquid does not have to be much higher than the boiling point 

of the distilling substance, and the gases only have to travel a short 

�distance while in the gas-phase before they can be cooled again to a 

- lower temperature. 
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Short path vacuum 
distillation apparatus with 
vertical condenser (cold 
finger), to minimize the 
distillation path; 1: StiLl pot 
with stirrer bar/anti-bumping 
granules 2: CoLd finger - bent 
to direct condensate 3: 
CooLing water out 4: cooLing 
water in 5: Vacuum/gas inlet 
6: DistilLate flask/Distillate. 
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Par su parte, la patente europea EP 1 236709 publicada el 04 de septiembre 

de 2002y titulada "A PROCESS FOR THE PREPARATION OF TERBINAFINE" 

{revela un proceso para la preparación de Terbinafina (E)-N-(6,6-dimethyl-2-

hepten-4-ynyl)-N-methyl-1-naphtalene methanamine, que comprende Pa 

reacción de Tert butilacetileno con un compuesto de formula (II) 

(II) 

y que se caracteriza par que la reacciOn se Ileva a 
\ 

V 

cabo en presencia de cobre (I) sales abase en ausencia de paladio. 
/ 

cO) 

C4-‘ 4 
Este proceso es un proceso mejorado con respecto al descrito por Alani M et 

al, en el cual Ja misma reacciOn se Ileva a cabo en presencia de dos 

catalizadores metÆlicos, uno basado en paladlo y el otro basado en cobre; la 

posibilidad de usar ünicamente  la sal de cobre hace que eI trabajo y los pasos 

de purificaciôn sean mÆs fÆciles, previniendo que el producto final estØ 

contaminado con paladio, adernÆs, es ventajoso en tØrminos de rendimiento y 

selectividad. 

De igual manera, se indica la forma de preparacion y el usa de Terbinafina 

. Cruda coma material de partida la cual es preparada segin su capitulo 

reivindicatorio y tal como se mencionO antes, por reacción del compuesto (II) 

que pod na Ilamarse (E)-N-(3-Ch Ioro-2-propenyl)-N-methyl-N-(1 -naphthyl 

methyl) amine con Tert-butilacetileno (que tamblØn podrIa Ilamarse 3,3-

dimethyl-1-butyne), y que si se compara con la solicitud colombiana en trÆmite, 

estariamos hablando de procesos idØnticos, veamos: 

EP 1236709 

MAC 

+ Tertbutilacetileno 
I copper catalyst 

(E)-N-(3-Chloro-2-propenyl)-N-
methyl-N-( I -naphthyl methyl) 
amine 

(E)-N-(6,6dimeti2hepten 
I 4-yriyl)-N-methyl-1 -naphtalene 

methanarnine _J 



I 
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Solicitud Colombiana on trÆmite 

+ 3,3-dimethyl- 1 -butyi 
/ Palladium and/or c 

catalyst 

[j-N-(3-halp-2-propenyl)-N-
methyl-N-(1-naphthyl methyl) 
amine 

(E)-N-(6,6-dimethyl-2-hepten-
4-ynyl)-N-methyl-1 -naphtalene 
methariamine 

Si tenemos en cuenta 10 descrito anteriormente, se observa claramente que(jas 

caracteristicas asignadas at proceso’  de sIntesis de terbinafina de la solicitud 

colombiana en_ tram fteespecIficamente 10 que se refiere con los materiales de / 

partida,intermediarios, react!vosutitizàdos y los catalizadores de la reacción ya 

hablan sido revelados en la EP I 23670adem6s, y es importante resaltar 

que cha anteriondad describe que su proceso no utiliza catalizadores de 

palad’io en el proceso 
y 

por tanto no reguiere de una posterior etapa de 

purificación,, con lo que aventaja at proceso de la solicitud colombiana ya qge 

en ella si se incluye una etapa de purificaciôn,  (implicaria mÆs tiempo 
y 

mÆs 

costos en comparaciôn con to revelado-  en la EP 1 236709) y, que como se 

dernostró anteriormente, dicha forma de purificaciªn (mediante short path 
/ distillation) ahora incluida en esta solicitud en colombiana 

y 

conocidaenet 

estado del arte, nos permiten afirmar que lo que ahora se pretende patentar en 

Ta actual solicitud en trÆmite nocumple con los requisitos de patentabilidad: No 

esnovedosapuestoque como ya to dijimos, usa los mismos materialesde 

partida, intermediarios, reactivos 
y 

catalizadores;, No tiene altura inventiva 

puesto que et proceso que se sugiere para la purificaciôn de la Terbinafina es/ 

ampliamente conocido y empleado; ademÆs, consideramos que carecede, 

aplicación industrial si se tiene en cuenta que la EP ya mencionada al no usar 

Paladio como catalizador, evita la etapa de purificaciOjo que querria decir sin 

duda algunaque el proceso revelado en la EP 1 236709 es ventajoso con 

respecto a lo revelado en la solicitud colombiana en trÆmite, en otras palabras, 

el problema tØcnico at que fallidamente plantea soluciôn la solicitud colombiana 

en trâmite, ya se habla resuelto, como se puede apreciar en la anterioridad 

europea acÆ expuesta, al no utilizar patadio durante el proceso de obtenciôn de 

terbinafina. 
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En conclusion, 21a solicitud colombiana en tramite, da una soluciOn menos 

pracflca que sus 
-an

 terioridades a un problema tØcnico ya resuelto, utiliza un 

próceso de obtenciOn de terbinafina descrito con anterioridad en el estado de la 

tØcnica en todas sus caracterIsticas y ademÆs, busca reivindicar un proceso de 

purificaciOn reconocido y estandarizado en su uso, y que resulta obvia su 

apHcaciôn en el casOcon lo que solicito respetuosamente a este despacho, 

que en consecuencia se decrete, ademÆs de la negación de’ Ia solicitud en 

comento, el archivo del expediente que la contiene. 

IV. FUNDAMENTOS DE DERECHO 

Son fundamentos de derecho et Capitulo I, artIculos 14, 16, 18 y 19 (Requisitos de 

Patentabilidad) y el artIculo 42 (Oposiciones) de la Decision 486 de 2000. 

V. SOLICITUD DE PLAZO EXTRA PARA SUSTENTAR LA OPOSICLÔN 

En desarrollo de 10 dispuesto por el artIculo 42, inciso 20 de la Decision 486, 

solicito comedidamente a su Despacho el plazo adicional de sesenta dias para 

sustentar la presente oposiciOn. Para los anteriores efectos, me permito anexar la 

constancia de pago correspond iente. 

VP PRUEBAS 

Ruego que se tenga como tal, sin perjuicio de las que puedan presentarse al 

vencimiento de la prOrroga solicitada, y de aquellas que el Despacho considere 

oficiosamente, las siguientes: 

> La patente americana US 3,434,935 publicada el 25 de Marzo de 1965 y 

titulada "APPARATUS FOR VACUUM AND SHORT-PATH DISTILLATION". 

> La patente europea EP 1 236709 publicada el 04 de septiembre de 2002 y 

titulada "A PROCESS FOR THE PREPARATION OF TERBINAFINE". 
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VII. ANEXOS 

Para efectos del trÆmite correspond iente, me permito anexar at presente escrito 

los siguientes anexos 

1. Certificado de existencia y representaciOn legal de TecnoquImicas S.A. 

2. Poder para actuar. 

3. Constancia de pago de las tasas de tramitación de oposicion, 

4. Constancia de pago para sustentar Ia solicitud de prôrroga a que se refiere el 

articulo 42, inciso 20 de Ia Decision 486. 

5. Copia para correr traslado al solicitante. 

� 
6. El mencionado en el acapite de 

VIII. NOTIFICACIONES 

El suscrito recibirÆ notificaciones en la secretarla de su Despacho o en mi oficina 

localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42 de esta 

ciudad. Tecnoquimicas S.A. las recibirÆ en sus oficinas localizadas en la CaIle 23 

No. 7-39 de Call. 

Seæor 

JOSE LUIS REYES VILLAMIZAR 

C.C. 79.152.473 de UsaquØn 
T.P.A. 44.655 de C.S.J. 
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United States Patent Office 3t434t935 
Patented Mar. 25, 1969 

3,434,935 
APPARATUS FOR VACUUM AND SHORT-PATH 

DISTILLATION 
Richard Nabendorif, Seelsebeld-Linden, and Will Fischer, 

Seelseheid, Germany, assignors to Leybold-Heracus-
Verwaltang G.m.Iafl., Cologue.Bayental, Germany 

Piled Mar. 29, 1968, Sen No. 711,288 
Claims priority, application Germany, Mar. 29, 1961, 

L 56,116 
Int. Cl. BOld 3128,3110 

U.S. 
a. 202-187 7 Claims 

ABSTRACT OF THE DISCLOSURE 
An improved arrangement for vacuum and short-path 

distillation apparatus wherein stationary, angled, spatter-
guard members are provided between a rotating means 
for spreading distilland on an evaporating surface, and 
a condensing surface whereon distilland vapors from the 
evaporating surface are condensed. The stationary spat-
terguard members are provided with a trough for collect-
ing spattered distilland material. Means are also provided 
for delivering the spattered material back to the means 
for spreading, whereby the spattered material Is spread 
onto the evaporating surface. 

Background of the invention 

The present invention relates to an apparatus for 
vacuum and short-path distillation. More particularly, 
the present invention relates to such apparatus having 
spatterguard members disposed within the distillation 
chaxnbcr of the apparatus in the vicinity of the condensing 
surface in such a manner that the evaporating surface is 
optically obstructed with respect to the condensing stir-
face. 

In the type of apparatus with which the present inven-
tion is concerned, a Thin layer of distilland is spread onto 
an evaporating surface by a spreading or distributing 
means and is condensed on a cool condensing surface 
especially provided for that purpose. 

Vacuum and short-path distillation is commonly prac-
ticed and widely employed throughout the chemical indus-
try. Various devices and apparatus for the practice of 
this process are known. In the practice of vacuum and 
short-path distillation, It has been found advantageous, 
particularly for distillations in the ranges of fine and high 
vacuums, to spread the distilland In a thin layer, for 
example in the form of a film, over an evaporating sur-
face. In such an arrangement, the thin layer spread on 
the evaporating surface is evaporated and condensed on 
a condensing surface oppositely disposed with respect 
to the evaporating surface. The distilland film is usually 
applied to the evaporating surface by distributing means 
especially designed for this purpose. 

Various types of wipers, brushes, rollers and other 
suitable devices have been used for this purpose. It should 
be noted that the distillation arrangement, just described, 
has advantageously been employed, not only In the high 
vacuum range, but also in the fine and coarse vacuum 
ranges. One result of using the distillation process, as 
here described, in these ranges is that bubbles we formed 
on the evaporating surface. This is true particularly when 
materials of very different vapor pressures are used as 
the distilland in the distillation process. The bubbles 
formed by the distilland can  spatters on the evaporating 
surface, which leads to a contamination of the distillate 
material. 

In order to eliminate this problem, previously designed 
apparatus for use in such processes have made use of 
rotating spatterguard members disposed between the 
evaporating and condensing surfaces, which rotate with 

the distilland distributing means, and which optically 
obstruct the condensing surface from the evaporating 
surface. In such arrangements vapors from the distilland 
are passed through silts or openings, provided therefor, 
through The spatterguard members to the condensing sur-
face. In this type of an arrangement, the spattered distil-
land materials are interrupted before reaching and con-
laminating the condensing surface and are thrown back 
to the evaporating surface with the help of centrifugal 

10 forces created as the spatterguard members are rotated. 
This arrangement does have the advantage that spattered 
distilland material caught by the spatterguard members 
is prevented from coming Into contact with the condens-
ing surface. However, this arrangement has the important 

15 disadvantage that considerable technical effort and ex-
penditure is required where structurally large chambers 
characterized by large diameters and great heights are 
employed. Moreover, such large arrangements require 
solutions to special problems caused by the relatively 

20 large rotating mass Involved. 
Summwy of the Invention 

It Is therefore an object of the present invention to 
improve the vacuum and short-path distillation appara-
tus in order to eliminate the above-described disadvan-

25 tages. 
According to the present invention, it is therefore pro-

posed to provide a series of stationary, angled spatter-
guard members, and at least one collecting trough at the 
stationary spatterguard members for collecting spattered 

0 distilland material stopped by the spatterguard members. 
The collecting trough is provided with at least one drain 
pipe through which the collected spattered distilland ma-
terial is carried to a collecting channel provided on the 
rotating distributing means. The collecting channel on the 

35 distributing means, being open or perforated on its side 
facing the evaporating surface, returns the spattered ma-
terial delivered by the drain pipe to the evaporating sur-
face with the help of centrifugal forces the distributing 

40 means creates as it rotates. The collecting channel on the 
rotating distributing means can be a ring-shaped member 
which is horizontally disposed or inclined toward the 
evaporating surface. The collecting channel can also be 
a rectangularly shaped, or semi-circularly shaped member. 

In order to facilitate the installing of the rotating dis-
45 tributing means, it Is preferred to construct the means 

connecting the drain pipe to the collecting trough in such 
a manner that the drain pipe is laterally pivotal with 
respect to the collecting trough. Thus, when a plurality 
of collecting troughs are provided at the stationary spat-go terguards, one above the other, In a stacked arrangement, 
the drain pipes can be uniformly moved, if necessary, 
by an appropriate device provided for that purpose. 

According to another preferred arrangement, the drain 
pipe of the collecting trough is connected to the collecting 
trough by a means which allows the drain pipe to be 
displaceable in its longitudinal direction. 

In yet another advantageous arrangement, the drain 
pipe of the collecting trough is connected to the collecting 
trough so that the drain pipe Is foldable from a relatively 

50 horizontal position to a relatively vertical position and 
vice versa. 

In order to prevent the spattered distilland material col-
lected in the collecting troughs from reaching the con-
densing surface and to flow off downwardly, it is advan-
tageous to seal the collecting trough drain pipe from the 
collecting trough in any known manner using any suitable 
sealing device or material. 

Briej description of the drawings 
TO FIGURE us a view of a longitudinal section of the 

distillation process apparatus according to the present in-
vention. 
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FIGURE 2 is a cross-sectional view taken along the line 
2-2 of FIGURE 1. 

FIGURES 3a through 3c are partial views of the ap-
paratus according to the invention showing various em-
bodiments of the collecting trough-drain pipe-collecting 
channel arrangement of parts. 

Description of the preferred embodiments 

Referring first to FIGURE 1, a longitudinal section 
taken through a distillation chamber according to the 
present invention is shown therein. Distilland material 
is spread onto an evaporating surface 1 by spreading or 
distributing means mounted on the distributing means 
rotor 3 and driven by a shaft 31. Distributor elements 32 
of the distributing means are disposed on appropriate sus-
pension devices 33 positioned between the evaporating sur-
face 1 and the condensing surface 2 within the interior 
of the distillation chamber shown. Also located within the 
distillation chamber are stationary, spatterguard members 
4. The spatterguard members 4 are angle-shaped and axe 
arranged one behind the other. The inside surface of the 
angle of each spatterguard member 4 faces the outside 
surface of the angle of the preceding spatterguard mem-
ber 4. In addition, the spatterguard members 4 are posi-
tioned between the condensing surface and the condensing 
surface side of the distributing means in such a manner 
that the spatterguard members 4 provide an optical ob-
struction between the evaporating surface I and the con-
densing surface 2. 

Three collecting troughs 41, each having at least one 
drain pipe 42 connected thereto, are disposed in vertical 
series on the spatterguard members 4. At the end of the 
drain pipe 42 away from the collecting trough 41, a chan-
nel 43 is provided which is connected to the distributing 
means rotor 3. By this arrangement spattered distilland 
material� collected in the collecting trough 41 passes 
through the drain pipe 42 and is delivered to the channel 
43. From there the spattered distilland material is re-
turned to the evaporating surface 1 by centrifugal forces 
created by the rotation of the distributing means rotor 3. 

Again, as shown in FIGURE 1, distilland material first 
enters the distillation chamber by way of inlet pipe S 
which delivers the distilland material to the rotating 
distributor plate 51. The distributor plate 51 in turn de-
livers the distilland to the evaporating surface it. The dis-
tillate formed on the condensing surface 2 is collected and 
drawn off at 52. The interior 11 of the distillation cham-
ber is evacuated through the exit connection 6 by an 
evacuating device not shown. 

Referring now to FIGURE 2, shown therein is a cross 
section of the distillation apparatus according to the in-
vention, as viewed along the line 2-2 of FIGURE 1. 
The spatterguard members 4 are illustrated to be in series 
arrangement. As clearly depicted, the inside surface of 
each spatterguard member 4 faces the outside surface of 
each preceding angled spatterguard member 4 in the series 
arrangement. 

Referring to FIGURES 3a-3c, enlarged views of the 
collecting trough-drain pipe-collecting channel arrange-
ment of parts are illustrated. 

In particular, referring to FIGURE &4 the drain pipe 42 
is shown to be connected to the collecting trough 41 by 
means which allows drain pipe 42 to be pivoted lateral-
ly in position. 

Referring next to FIGURE 3b, in the arrangement of 
parts shown therein, the drain pipe 42’ is provided with 
means which allows it to be displaced in the direction of 
its long dimension. 

Referring next to FIGURE 3c, in the arrangement of 
parts shown therein, the drain pipe 42" is provided with 
means which allows it to be folded from a relatively hori-
zontal position to a relatively vertical position and vice 

4 
shown in the FIGURES 3a through 3c. Referring again 
to FIGURE 3a, the channel 43 is shown to be open on 
its side facing the evaporating surface 1 at 45, as in the 
apparatus of FIGURE 1. 

Referring again to FIGURE 3b, the channel 43’ con-
sists of a rectangularly-shaped member which is open on 
its side facing the evaporating surface 1 by means of 
perforations 45’ provided therefor. 

Referring again to FIGURE 3c, the channel 43" shown 

10 therein, is constructed so as to have a semi-circular cross 
section and an opening 45". 

In order to avoid the possibility of spattered distilland 
material flowing back to the condensing surface a seal 
44 is provided in each of the embodiments, FIGURES 

15 3a-3c, between the collecting trough and collecting trough 
drain pipe. 

It will be understood that the above description of the 
present invention is susceptible to various modifications, 
changes and adaptations, and the same are intended to be 

20 comprehended within the -meaning and range of equiva-
lents of the appended claims. 

We claim: 
1. in apparatus for vacuum and short-path distillation 

having a vacuum chamber, an evaporating surface with a 
25 thin layer of distilland material spread thereon, rotating 

distributing means for spreading the distilland onto the 
evaporating surface, a cooled condensing surface, spatter-
guards provided between said evaporating surface and said 
condensing surface which form an optical obstruction be-

30 tween the evaporating surface and the condensing sur-
face, the distilland being condensed onto the condensing 
surface after passing as a vapor through openings, pro-
vided therefor, between the spatterguards, the improve-
ment wherein 

g (a) said spatterguards are stationary, angled members 
being arranged in series, one behind the other, to col-
lect spattered distilland material, and being disposed 
between said rotating distributing moans and said 
condensing surface; 

40 (b) at least One collecting trough disposed at said sta-
tionary spatterguards for collecting spattered distil-
land material from said stationary spatterguards; 

(c) at least one drain pipe leading from said collecting 
trough whereby collected spattered distilland mate-

45  is returned to said rotating distributing means; 
(4) a collecting channel provided on the rotating dis-

tributing means for receiving spattered distilland ma-
terial from said drain pipe; and 

(e) said collecting channel being provided at least one 
rj opening on its evaporating surface side whereby spat-

tered distilland material can be returned to the evapo-
rating surface. 

2. Apparatus as defined in claim 1 wherein said drain 
pipe is connected to said collecting trough by means which 

an allows the drain pipe to be displaced in a longitudinal 
direction. 

3. Apparatus as defined in claim I wherein said drain 
pipe is pivotally connected to said collecting trough by 
means which allows the drain pipe to be displaced lateral-

60 ly in its connected position. 
4. Apparatus as defined in claim 1 wherein said drain 

pipe is pivotally connected to said collecting trough by 
means which allows the drain pipe to be folded from a 
relatively horizontal position to a relatively vertical posi-

g tion. 

70 

5. Apparatus as defined in claim I wherein said col-
lecting channel has a semicircular shape in cross section. 

6. Apparatus as defined in claim I wherein said evapo-
rating surface side of said collecting channel has a wall 
member provided with a plurality of perforations. 

7. Apparatus as defined in claim 1, said apparatus fur-
ther defined by means providing a seal between said drain 
pipe and said collecting trough. 

versa. 
- Furthermore, various embodiments of the collecting 

channel positioned on the distributing means rotor 3 are 75 (References on following page) 
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Description 

[0001] The present invention relates to a process for 
the preparation of terbinafine or (E)-N-(6,6-dimethyl-
2-hepten-4-ynyl)-N-methyl-1-napthalene methan-
amine, a known medicament with antifungal activity for 
the topical use, belonging to the propenylamine class, 
whose formula is reported below: 

Prior art 

100021 Terblnafine has been disclosed In US 
4,755,538, which reports a number of methods for the 
preparation thereof. In particular, the described proc-
esses involve: 

a) alkylation of N-methyl-1-napthalenemethylamine 
with trans-6,6-dimethylhept-2-en-4-ynyl-1-bro-
mide; 
b) catalytic hydrogenation of N-methyl-N-(1-naptha-
lenemethyl)-6,6-dimethylhept-2,4-dienyl-1 -amine; 
c) reductive aminatlon 1-naphthylmethylamine with 
trans-6,6-dimethylhept-2-en-4-yn-1-aI In the pres-
ence of formaldehyde and sodium borohydride. 

100031 Said processes are however not convenient in 
that the undesired stereoisomer (Z) is also formed, 
which has then to be removed with chromatographic 
procedures. 
[0004] US 5,817,875 discloses other processes, 
which comprise the reaction of N-methyl-I -napthalen-
omathylamine with epichlorohydrin or with bromoacetal-
dehyde dialkylacetal, followed by the introduction of the 
alkyne side chain by reaction of the epoxy group with a 
lithium tort-butylacetylene and subsequent dehydration, 
or by reaction of the acetal carbonyl with a suitable hide 
according to Wittig. In this case also, the Z isomer is still 
present In addition to the desired isomer. 
[00051 Stereospecific synthesis for the preparation of 
terbinafine using organometal reagents have also been 
described. 
100061 In a paper by A. Stutz at al, (mt. Conf. Orga-
nomet. Chem. 1274; 1985 Abs. 329), 6,6-dimethylhept-
1-en-4-ynyi-3-hydroxy is acetylated and condensed 
with N-methyl-1-napthalenemethylamlno in the pres-
ence of palladium(0) tetrakis(trlphenylphosphlne) and 

triethylamine to yield terbinafine and its (Z)-isomer. 
Some degree of selectivity towards one of the isomers 
can be obtained by changing the experimental condi-
tions and using a catalyst of palladium linked to a poly-

5 mar (B.M. Trost at al., J. Am. Chem. Soc., 100, 7779; 
1978). 
[00071 A further stereoselective synthesis of terbin-
afine has been described by D.E. Rudisile, L.A. Caston-
guay and J.K. Stifle in Tetrahedron Left., 29. 13. 

10 1509-15; 1988. 
[0008] This work is based on the fact that the coupling 
reactions between vinyl halides and alkynyl-stannanes 
catalyzed by palladium give high yields and maintain the 
stereochemistry of the double bond. 

15 [0009] A synthesis of terbinafine and, more generally, 
of amino-enin derivatives has been described by M. 
Alani at al., in Tetrahedron Left., 37, 1, 57-8; 1996, and 
comprises the reaction of aminovinyl chlorides 
1-alkynes In the presence of complexes of palladium In 

20 piperidine. 
(0010] The Authors disclose that amination of (E)-. 
I ,3-dichloropropene with N-methyl-1-napthalenemeth-
ylamine in acetonitrile in the presence of potassium car-
bonate and a catalytic amount of potassium iodide 

25 (10%) selectively yields the corresponding (E)-vinyl 
chloride. The resulting product is reacted with tert-buty-
lacetylene in the presence of piperidine and a catalytic 
amount of palladium dichlorodibenzonitrile and copper 
(l)iodide to stereospecifically obtain terbinafine (I) in al-

30 most quantitative yields. Substantially similar processes 
are also disclosed in EP 421302, EP 645369, 

us 

5231183, US 5296612, WO 01/77064 and WO 
02/02503. 

35 DISCLOSURE OF THE INVENTION 

(0011] It has now been found that terbinafine can ad-
vantageously be obtained by reaction of tert-butylacety-
lane with a compound of formula (II) 

40 

CI 

46 

(II) 

00 

in the presence of copper (I) salts and of a base. 
[00121 The process according to the invention is an 
improvement to the method described by Alan! M at al, 
cited above, In which the same reaction is carried out 

55 suing two metal catalysts, one based on palladium and 
the other based on copper. The possibility to use only 
the copper salt indeed makes the work up and purifica-
tion steps easier while preventing the final product from 

Ic 

2 
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being contaminated by palladium. 
(0013] Furthermore, the process of the invention is 
advantageous in terms of yields and selectivity 
[0014] Suitable copper (I) salts for use according to 
the invention are halides, preferably Iodide. 
(0015] Amines such as pyridine, piperidine, pipera-
zine, morpholine, dilsopropylamine, tTiethylamlne, n-cc-
tylamine, n-butylamine, picoline and the like may pref-
erably be used as bases, n-butylamlne being particular-
ly preferred. 
100161 The reaction is carried out optionally In the 
presence of a solvent at a temperature ranging from 
20°C to 100°C, preferably 600-900C, in the presence of 
a catalytic amount of copper (I) salt ranging from 1% to 
30% molar, preferably 10-20% molar. 
[0017] The following examples illustrate the invention 
in greater detail. 

Example 1: Preparation of crude terbinafine 

(0018] A solution of vinyl chloride (II) (1.9 g; 7.73 
mmoles) in n-butylamine (2.8 g; 38.6 mmoles), is added 
with tert-butylacetylene (0.8 g; 9.74 mmoles) and cop-
per(l)iodide (0.309; 1.55 mmoles). The mixture Is heat-
ed under inert atmosphere at a temperature of 80°C, 
keeping these conditions for 22 hours. 
100191 The suspension is cooled at room tempera-
ture, then diluted with toluene (20 mL) and water (10 
mL). The phases are separated and the upper toluene 
phase is concentrated to a residue under vacuum. 
100201 2.3 g of a thick oil consisting of crude terbin-
afine is obtained. 
[0021] 1H NMR (CDCI3, 6 In ppm): 1.25 (s, 9H), 2.22 
(s, 3K), 3.13 (dd, 2K), 3.90 (s, 2H), 5.67 (m, 1H), 6.15 
(m, 1H), 7.36-8.31 (aromatics, 7H). 
[0022] GC-MS(m/and):291 (M*+), 276, 234, 196,141 

Example 2: Preparation of crude terbinafine 

(0023] A solution of vinyl chloride (II) (1.9 g; 7.73 
mmoles) in plperidine (3.3 g; 38.6 mmoles), is added 
with tert-butylacetylene (0.8 g; 9.74 mmoles) and cop-
per(l)iodide (0.30 g; 1.55 mmoles). The mixture Is heat-
ed under inert atmosphere at a temperature of 80°C, 
keeping these conditions for 22 hours. 
(00241 The suspension Is cooled at room tempera-
ture, then diluted with toluene (20 mL) and water (10 
mL). the phases are separated and the upper toluene 
phase is concentrated to a residue under vacuum. 
(0025] 2.4 g of a thick oil consisting of crude terbin-
afine is obtained. 

Example 3: Preparation of crude terbinafine 

[0026] A solution of vinyl chloride (II) (1.9 g; 7.73 
mmoles) in dimethylformamlde (3.8 mL) is added with 
n-butylamine (1.12 g; 15.5 mmoles), tert-butylacetylene 
(08 g; 9.74 mmoles) and copper(l)lodlde (0.30 g; 1.55 

4 

mmoles). The mixture is heated under Inert atmosphere 
at a temperature of 100°C, keeping these conditions for 
24 hours. 
(0027] The suspension is cooled at room tempera-

5 ture, then diluted with toluene (20 mL) and water (10 
mL). The phases are separated and the upper toluene 
phase is concentrated to a residue under vacuum. 
[0028] 2.6 g of a thick oil consisting of crude terbin-
afine is obtained. 

10 

Example 4: Preparation of crude terbinafine 

(00291 A solution of vinyl chloride (Il) (1.9 g; 7.73 
mmoles) in n-butylamine (2.89; 38.6 mmoles), is added 

15 with tert-butylacetylene (0.8 g; 9.74 mmoles) and cop-
per(I)iodide (0.07 g; 0.38 mmoles). The mixture Is heat-
ed under inert atmosphere at a temperature of 80°C, 
keeping these conditions for 40 hours. 
[0030] The suspension is cooled at room tempera-

20 ture, then diluted with toluene (20 mL) and water (10 
mL). The phases are separated and the upper toluene 
phase is concentrated to a residue under vacuum. 
(0031] 1.5 g of a thick oil consisting of crude terbin-
afine is obtained. 

25 

Example 5: Preparation of crude terbinafine 

(00321 A solution of vinyl chloride (II) (1.9 g; 7.73 
mmoles) in n-butylamine (2.89; 38.6 mmoles), is added 

30 with tert-butylacetylene (0.8 g; 9.74 mmoles) and cop-
per(l)bromide (0.33 g; 2.28 mmoles). The mixture Is 
heated under Inert atmosphere at a temperature of 
80°C, keeping these conditions for 22 hours. 
(0033] The suspension is cooled at room tempera-

36 ture, then diluted with toluene (20 mL) and water (10 
mL). The phases are separated and the upper toluene 
phase is concentrated to a residue under vacuum. 
(00341 1.8 g of a thick oil consisting of crude terbin-
afine is obtained. 

40 

Example 6: Preparation of terbinafine hydrochloride 

(0035] A solution of crude terbinafine (example 1, 
7.7 mmoles) In acetone (16 mL) Is added with a 37% w/ 

46 w hydrochloric acid solution (0.76 g, 7.7 mmoles). Crys-
tallization is obtained by seeding with pure terbinafine 
hydrochloride while cooling -10°C. 
(0036] After 1 hour the mixture is filtered and the solid 
is washed with acetone, then dried to obtain 2.0 g of 

50 pure terbinafine hydrochloride as a white solid (80% 
yield starting from vinyl chloride II). 
(00371 1H NMR (DMSO d6, 6 in ppm): 1.18 (s, 9H), 
2.52 (d, 3H), 3.90 (m, 2H), 4.78 (m, 2H), 6.00 (d, IH), 
6.24 (m, I H), 7.43-8.43 (aromatics, 7K), 11.4 (s, 1 H). 

66 (00381 HPLC purity: 99.93% 
(00391 Melting point: 2050 - 206°C 
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Claims 

1. A process for the preparation of terbinafine, which 
comprises reacting tert-butylacetylene with a com-
pound of formula (II) 

characterized In that the reaction is earned out In 
the presence of copper (I) salts and of a base, in 
the absence of palladium. 

20 

2. A process as claimed in claim 1, wherein the copper 
(I) salts are the halides. 

3. A process as claimed in claim 2, wherein the copper 
(I) salt is the iodide. 26 

4. A process as claimed in any one of claims I to 2, 
wherein the bases are amines. 

5. A process as claimed in claim 4, wherein the bases 30 

are selected from pyridine, piperidine, piperazine, 
morpholine, diisopropylamine, triethylamine, n-ac-
tylamine, n-butyiamine, picoline. 

6. A process as claimed in claim 5, wherein the base 35 

is n-butylamine. 

40 

45 
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DE PRODtYCTOS BIOLOICOS Y QUIMICOS, MEDICANENTOS 0 

PRODUCTOS FARMACEUTICOS, PERFUMERIA 0 EFECTOS DE TOCADOR, PROt)UCTOS 

VETERINARIOS, AGRICOLAS, ALIMENTOS NATURALES Y/O PROCESADOS, PRODIJCTOS DE 

CONSUMO POPULAR, SERVICIOS EN GENERAL 0 LA EXPLOTACION DE ESTALECIMIENTOS DE 
COMERCIO DEDICADOS A DICHO GIRO C) ADQCJIRIR ACCIONES, CtJOTAS SOCIALES, BONOS 

CEDtJLAS, TITtJLOS U OTROS VALORES EN COMPANIAS DE CtJALQUIER NATURALEZA 0 TIPO 
LEGAL, DEDICADAS A LA EXPLOTACION DE CUA]’JQUIER ACTIVIDAD ECONOMICA LICITA Y 
ENAJENARLAS D) LA EXPLOTACION DEL NEGOCIO DE LA PUBLICIDAD Y EL 
ESTABLECIMIENTO DE OFICINAS DEDICADAS A ESTE NEGOCIO 0 A LA CREACION DE 
ORGANOS DE PUBLrcIDAD HABLADOS 0 ESCRITOS E) GARANTIZAR LAS OBLIGACIONES 
PROPIAS DE LOS ACCIONISTAS 0 DE TERCEROS F) LA ADQUISICION DE BIENES MUEBLES, 
INMtJEBLES Y iDE TODA CLASE DE EQUIPO Y MAQtJINARIA PARA SU ARRNDAMIENTO 0 PARA 
LA COMERCIALIZACION DE ELLOS. EN DESARROLLO DEL OBJETO SOCIAL PODRA OBTENER 

SPRIVILEGIOS INDUSTRIALES, CONCESIONES, PATENTES DE INVENCION, DE MEJORAS 0 
PROCDIMIENTOS, MARCAS DE FABRICA O--DE COMERCIO, YA SEA EN NOMBRE PROPIO 0 DE 
TERCEROS, OTORGAR A TERCEROS, DEN1RO 0 FUERA DL PAlS CONCESIONES 0 USOS DE 
EXPLOTACION SOBRE ESTOS DERECHOS, EJECUTAR TODA CLASE DE CONTRATOS DE 
COMPRAVENTA, DISTRIB1tJCIqN DE MATERIAS PRIMAS, DE PROLUCTOS SEMIELABORADOS 0 
ELABORADOS EN EL MERCADO INTE?NO 0 EN EL, EXTERIOR Y EN GENERAL, LA CELEBRAC ION 
DE TODO ACTO 0 C0t.TTRATO SOBRE BIENS MUEBLEB 0 IMUEBLES DE COMERCIO, 
INDUSTRIALES 0 DE OTRA INDOLE QtJE SE REFIERAN DIRECTAMENTE A LAS ACTIVIDADS 
QUE PERSIGtJE LA SOCIEDAD 

cERTrEIçA: 

’RGANOS DE DIRECCI?N Y ADMINISTRAdI PARA LOS --FINES DE SU DIRECCIN, 
ADMINISTRACI?N Y REPRESENTACI?N, LA SOCIEDAD TIENE LOS SIGUIENTES ?RGANOS: A) 
ASAMBLEA GENERAL DE ACCIONISTAS. B) JUNTA DIRECTIVA. C) PRESIDENTE EJECUTIVO. 
D) TRES VICEPRESIDENTES EJECUTIVOS E) VICEPRESIDENCIAS ADMINISTRATIVAS 

LA DIRECCI?N DE LA SOCIEDAD CORRESPONDE, EN PRIMER TERMINO A LA ASAMBLEA 
GENERAL DE ACCIONISTAS Y EN SEGUNDO LUGAR, A LA JUNTA DIRECTIVA COMO JDELEGADA 
DE AQUELLA. 

LA REPRESENTACI?N LEGAL DE LA SOCIEDAD Y LA GESTI?N IDE LOS NEGOCIOS SOCIALES, 
ESTAR?N A CARGO DEL PRESIDENTE EJECtJTIVO Y DE LOS TRES VXCEPRESDDENTES 
EJECUTIVOS. 

FUNCIONES DE LA ASAMBLEA DE ACCIONISTAS. ENTRE OTRAS LAS SIGUIENTES: 1) 
ACORDAR LA FUSI2N DE LA SOCIEDAD, SU TR.ANSFORMACI?N, LA ENAJENACI’N 0 EL 
ARRENDAN:EENTO DE LA EMPRESA SOCIAL, LA DISOLtJCI?NOLA PRORROGA Y CUALQtJIER 
REFORMA, AMPLIACI?N MODIFICACI?N DEL CONTRATO SOCIAL. 9) AUrOr.IZAR LA 
ADQUISICI’N DE ACCIONES PROPIAS, CON SUJECIN A LOS REQUISXTOS ESTABLECID9S 
POR LA LEY. 10) ADOPTAR EN GENERAL, TODAS LAS MEl) IDAS QUE RECLA14EN EL 
CUMPLIMIENTO DE LOS ESTATUTOS 0 EL INTER?S DE LA SOCIEDAD. 

EN LA JUNTA DIRECTIVA SE ENTIENDE DELEGADO EL MAS ANPLIO MANDATO PARA 

*** CONTINUA *** 
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COMO REPRESENTANTES LEGALES DE LA COMPA??A EN JIJICIO Y FtJRA DE JUICIO, LOS 

REPRESENTANTES TIENEN FACOLTADES PARA EJECUTAR 0 CELEBRAR SIN OTRAS 
LIMITACIONES QUE LAS ESTABLECIDAS EN LOS ESTATUTOS EN CUANTO SE TRATE DE 

OPERACIONES QU9 DEBAN SER PREVIAMENTE AtJTORIZADAS POR LA JUNTA DIRECTIVA 0 POP, 

LA ASAMLEA DE ACCIONISTAS, TODOS LOS ACTOS 0 CONTRATOS COMPRENDIDOS DENTRO 
DEL OBJETO SOCIAL 0 QUE TENGAM CAR?CTER SIMPLEMENTE PREPARATORIO, ACCESORlO 0 
COMPLEMENTARIO PARA LA REALIZACI?N DE LOS FINES QUE PERSIGtJE LA SOCIEDAD Y LOS 

QUE SE RELACIONAN DIRECTAMENTE CON LA EXISTENCIA Y EL FUNCIONANIENTO DE LA 
MISMA. LOS REPRESENTAMTES Q1JEDAN INVESTIDOS DE PODERES ESPECIALES PARA 
TRANSIGIR, ARITRAR Z COMPROMETP. LOS NEGOCIOS SOCIALES; PROMOVER. 0 COADOVAR 
ACCIONES iflJDICIALES, ADMINISTRATIVAS 0 CONTENCIOSO ADMINISTRATIVAS EN QUE LA 
COMPA? ?A TENGA INTER? S E INTERPONER TODOS LOS RECURSOS QUE SEAN PROCEDENTES 
CONFORME A LA LEY; DESISTIR DE LAS ACCIONES 0 RECURSOS QUE INTERPONGAN; NOVAR 
OBIJIGACIONES 0 CR?DITOS; OAR 0 RECIB-1,R BIENES EN PAGO; CONSTITUIR APODERADOS 
JUDICIALES 0 EXTRA �ICtALS;......DELEdARLBSFACt1LTADES REVOCAR MANDATOS Y 
SUSTITUCIONES. . ..... - 

PARAGRAFO: LOS RRESENTANTES IB6ALES DE LA. SOcIEDAD TIENEN AMPLIAS 
FACULTADES, SIN NINGUNA TIMITAC-I?fl Y SIN..REQIJERTR AUTORIZACI?N PREVIA DE LA 
JUNTA DIRECTIVA, PARA ACTUAR-EN NOMBRE OS.. LA - SOCIEDAD EN LICITACIONES 
PUBLICAS, PRIVADAS 0 CUAIjQUIER OTRA MODALIDAD OS CONTRATACIN, PRESENTAR 
PROPUESTAS, ACEPTAR I..AJUDICACIOI.IES CONTP.ATAR SIN IMITACI?N DE . CUANT?A 
ALGUNA ANTE LAS ETIDDES PtJBLICA, EMPRESAS INDUSTR]ALES Y COMERCIALES DEL 
ESTADO, SOCIEDADES IJE CONOM?A MIXTA,: BIEN SEAN ELLAS DEL ORDEN NACION.AL, 
DISTRITALJ DEPATANENTAI( O - ..’ MUNICIPAL. 

CERTIFICA: 

DOCUNENTO: ACTA No. 393 DEL 20 DE ENERO DE 1993 
ORIGEN: JUNTA DIRECTIVA 
INS.CRIPCION: 26 DE ENERO DE 

FUE (RON) NOMERADO (5): 

PRESIDENTE EJECUTIVO 
FRANCISCO. JOSE BARBERI 
C.C.14445880 

1993 No. 62203 

/ 

OSPINA 

VICEPRES IDENTE EJECUTIVO 
JtJN MANUEL BARBERI OSPINA 
C.C.14949561 

/ 

VICEPRES IDSNTE EJECUTIVO 
JUAN BAUTISTA DE LOS RIOS OUTIERREZ 

DEL LIBRO IX 

*** CONTINUA *** 
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QUE POR ESCRITtJRANRO. 2719 DEL 15 DE JULIO DE 1999 NOTARIA TERCERA DE CALl 

INSCRITA EN LA CAMARA DE COMERCIO EL 02 DE AGOSTO DE 1999 BAJO EL NRO. 323 DEL 

LIBRO V MEDIANTE LA CtJAL SE CONCEDE PODER ESPECIAL, PERO AMPLIO Y SUFICIENTE A 

SAMUEL GOMEZ UPEGUI, MAYOR DE EDAD, VECINO DE CALl, IDENTIFICADO CON LA CEDULA 
DE CItJDADANIA NRO 16 633 490, GERENTE DEL DISTRITO DR VENTAS DEL OCCIDENTE 
COI.OMBI2UrO DE LA SOCIEDAD, CON SEDE EN CALl, tJBICADO EN LA CALLE 23 NRO. 4-66, 
PARA EL EJERCICIO DE LAS SIGUIENTES FACULTADES: 1) PARA QtIE EN NOMBRE DE 
TECNOQUIMICAS S.A. Y EN AStJNTOS QUE TENGA QUE VER CON EL DISTRITO DE VENTAS 
PROMUEVA ACCIONES EN NOMBRE DE ESTA ANTE ENTIDADES PtJBLICAS, PtJNCIONARIOS 0 
EMPLEADOS NACIONALES, DEPAR.TN*IENTALES Y MUNICIPALES DEL ORIDEN JUDICIAL, 
ADMINISTRATIVO 0 POLICIVO, YA SEA EN PROCESOS, ACTUACIONES, SIMPLES ACTOS 0 
DILIGENCIAS Y GESTIONES DE CARACTER LABORAL, CIVIL, COMERCIAL Y POLICIVO, CON 
FACULTADES DE DESISTIMIENTO, ALLANANIENTO Y CONCILIACTON, EN LOS QUE EL 
ESTABLECIMIENTO ESTE VINCULADO COMO DEMAI’IDANTE, DEMAt4DADO 0 TERCRO 
INTERVINIENTE PARAGRAFO LA FAdULTAD iDE CoITCILIACION, IDESISTIMIENTO Y 
ALLANAMIENTO BE LIMITA HASTA LA SUMA EQUIVALENTE A CINCUENTA (50) SALARIOS 
MINIMOS LEGALES MENStJAIES. 2) p QUE OTORGIJE PODER YCONSTITUYAMANDATARIOS 
PARA INICIAR LAS ACCIONES CIVILES, COMERCIALES Y PENALES TENDIENTES A LA 
RECUPERACION DE LA CARTERAI.--- -SIN,.,.LIMTACION IDE CUANTIA, CON EXPRESA FACULTAD 
PARA ASISTI1. EN NOMBRE DE LA SOCIEDAD A LAS AUDIENCIAS DE CONCILIACION, CON 
AUTORIZACION PARA TRANSIGIP, DESISTIR, CONCILIAR- 0 COMPROMETER A LA SOCIEDAD 
EN T000S LOS PROCESOS, GESTIONES JUD]CIALES, ADMINISTRATIVAS 0 RECLiAMACIONES 
EXTRAPROCESO EN QUE INTERVENGA EN ASUNTOS DEL ESTABLECIMIENTO CON LAS 
LIMITACIONES PREVISTAS EN 2L PARAGRAFO DEL NUMERAL ANTERIOR 3) PARA SUSCRIBIR 
LOS CONTRATOS IDE TRABAJO Y DARLOS ?OR TERMINADO DEL PERSONAL VINCUL2WO 0 QUE 
SE VINCULE AL ESTABLECIMIENTO DE COMERCIO. -4.) PARA CONSTITtJIR APOIDERADO 0 
APODERADOS EN DESARROLLO DE LA REPRESENTACION LABORAL, SI ASI LO CONSIDERA 
NECESARIO, TENIENDO SUMA, DILIIGENCIA PARA QUE TECNOQUIMICAS S.A. EN NINGUN CASO 
QUEDE SIN LA DEBIDA RPRESENTACION EN LA SALVAGUARDIA DE SUB DERECHOS Y 
OBLIACIONES LABORALES 5) PARA QUE EN DESARROLLO DE LAS ACTIVDADES DEL 
�ESTABLECIMIENTO, DE COMERCIO EJERZA LAS SIGUIENTES FACULTADES ESPECIALES: A) 
COMPRAR Y PERMUTAR TODA CLASE DE BIENES MUEBLES CUYA FINALIDAD SEA N ECESARIA 
PARA EL MEJOR DESEMPENO DE LAS ACTIVI])ADES DEL ESTABLECIMIENTO, :J5TA POR LA 
SUMA QUE INDIQtJE LOS MANtIALES Y PROCEDIMIENTOS INTERNOS DR LA SOCIEDAD 
P2,RAGRAFO ES ENTENDIDO QUE EL APODERADO EN SU CONDICION DE GERENTE, ESTA 
FACULTADO PARA REALIZAR LA yENTA, SIN LIMITACION DE CUANTIA, DE: LOS ARTICULOS 
PROPIOS DE LA ACTIVIDAID COMERCIAL DEL DISTRITO DE VENTAS. B) MANEJAR LAS 
CUENTAS CORRIENTES CON FACULTADES PARA GIRAR CHEQUES HASTA POR LA CUANTIA QUE 
DETERNINEN LOS MANIJAI!ES Y PROCEDIMIENTOS INTERNOS DE LA SOCIEDAD C) OTORGAR 
CREDITOS EN DESARROLLO DE LAS VENTAS DE LOS ARTICtJLOS PROPIOS DE LA ACTIVIDAD 
COMERCIAL DEL DISTRITO DE VENTAS, DE ACUERDO CON LO QUE- DETEP.MINEN LOS 
MANUALES Y PROCEDIMIENTOS INTERNOS DE LA SOCIEDAD ID) RECIBIR A NOMBRE :DE LA 
SOCIEDAD CUALQtJIER SUMA DE DINERO, EXPIDIENDO LOS COMPROBANTES EN QUE CONSTE 
EL PAGO. 

CERTIFICA: 

*** CONTINUA *** 
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LA EMP1tESEN TODOS LOS TRPNITES ADMINISTRATIVOS Y PROCESOS YtJDICIALES, DE 

CARACTER LABOPAL, POLICIVO, PENAL 0 DE FISCALIA EN LOS QUE LA EMPRESA SEA 

PARTE DEMANDANTE, DEMAiWADA 0 TERCERO INTERVINIENTE. PARAGRAFO. LA FACULTAD 

PARA TRANSIGIR 0 CONCILIAR SE LIMITA A LA SUMA DE QUINIENTOS. (500) SALARIOS 

LEGALES MENSUALES. 50.) OTORGUE PODERES Y CONSTITUYA MANDATARIOS PARA INICIAR 

LAS ACCIONES JODICLALES ]DE CARACTER CIVIL, COMRCIAL Y PENAL TENDIENTES A LA 

RECUPERACION DE LOS CREDITOS A FAVOR DE LA SOCIEDAD, BIEN SEA REPRESENTADOS EN 

FACT.URAS, CHEQUES, TITOLOS VALORES 0 CUALQUIER OTRO DOCUMENTO REPRESENTATIVO 

DE CREDITO, HASTA POR SUMA EQUIVALENTE A QUINIEN’IOS (500) SALARIOS MINIMOS 

LEGALES MENSUALES, CON EXPRESAS FACtJLTADES PARA ASISTIR EN NOMBRE DE 

TECNOQUIMICAS S A A LAS AUDIENCIAS DE CONCILIACION QUE P&OGRAMEN LOS JUZGADOS 

CIVILES MIJNICIPALES Y DEL CIRCUITO, CON AUTORIZACION PARA TRANS]GIR, DESISTIR 

CONCILIAR 0 COMPROMETER A LA SOCIEDAD HASTA. POR LA CtJANTIA INDICADA. 60. 

REPRESENTE A TECNOQUIMICAS S.A. DENTRO DE LOS TRAMITES DE CONCORDATOS., 

PROCESOS DE REESTRUCTURACION ECONOMICA PREVISTO EN LA LEY 550 DE 1999 Y LAS 

NORMAS QtTh LA ADICIONEN 0 MODIFIQJE Y LIQUIDACIONS OBLIGATORIAS QUE SE 
TRAMITEN ANTE LA SUPERINTENDENCI D SOCIEDADES 0 ANTE LAS ENTIDADES 

PERTINENTES CUANDO E TRATE DE OTRA CLASE DE ACRED01ES 0 ANTE LOS JtJZGADOS 
CIVILES, CON EXPRSAS FACULTADES PARA TRANSIGIR, DESISTIR, CONCILIAR 
COMPROMETER, NOMBRAR APODERADOS., PRESENTAR LOS CREDITOS, APORTAR LAS PRUEBAS 
QUE ESTIME NECESARIAS, ASISTIR A LAS AUDIENCIAS PRELIMINARES Y DEFINITIVAS, 
ACORDAR FORMULAS DE PAGO, - RCIBIR Y EN GENERAL PARA EJERCER TODAS AQUELTJAS 
GESTIONES NECESARIAS PARA OBTENER L RECONOCIMIENTO Y PAGO DE LOS CREDITOS 
PRESENTADOS. LAS FACULTADES AQUI ESTABLECIDAS ESTA$ LIMITADAS PARA LOS 

CREDITOS HATA POR CUANTIA DE QUINIENTOS (500) 2SALAR108 MINIMOS LEGALES 

MENSUALES PARAGRAFO IGUALMENT UEDA PACULTADO PARA ACEPTAR Y REPRESENTAR A 

TECNOQUIMICAS CUANDO LA EMPRESA SEA NOMBRADA EN JUNTA DE ACREEDORES 0 EN 
ORGANOS EQUIVMjENTES 0 SIMILARES, EN LOS PROCESOS QUE TRANITEN ANTE LA 
SUPERINTENDENCIA DE SOCIEDADES 0 ANTE LAS ENTIDADES PERTINEWEES CUANDO SE 
TRATE DE OTRA CLASE DE DEUDORES 7o.) REPRESENTE A TECNOQUIMICAS S A EN LOS 
PROCEDIMIENTOS DE CONCILIACION QUE LOS DEtJDORES DE LA SOCIEDAD CQNVOQUEN ANTE 

LAS ENTIDADES FACUTJTADAS PARA ELLO CON EL FIN OBTENER UN ACUERDO EN EL PAGO DE 

LAS ACREENCIAB, CON EXPRESAS FACULTADES PARA TRANSIGIR, DESISTIR, CONCILIAR 0 
COMPROMETER Y RECIBIR, FACULTADES QUE SE LIMITAN HASTA POR LA SUMA DE 

QUINIENTOS (500) SALARIOS MINIMOS LEGALES MENSUALES So ) REVISE LOS 

EXPED]ENTES DE LOS PROCESOS JUDICIALES DE CARACTER EJECUTIVO EN QUE LA 
SOCIEDAD SEA PARTE DEMAN]DANTE, EN TODO EL TERRITQ]I0 NACIONAXJ, PARA LA 

RECUPERACION DE SUS ACREENCIAS. 90.) APRUEBE Y SUSCRIBA ACUERDOS PRIVADOS DE 
PAGO Y CONCILIACIONES DE OBLIGACIONES A FAVOR DE TECNOQUIMICAS PORLA VENTA ]E 
US PRODUCTOS HASTA POR LA SUMA DE (500) SALARIOS MINIMOS LEGALES MENSUALES. 

CERTIFICA: 

QUE POR ESCRITtJRA NRC). 309 DEL 31 DE ENERO DE 2002 NOTARIA TERCERA DE C.LI , 
INSCRITA EN LA CAMARA DE COMERCIO EL 13 DE FEBRRO DE 2002 BAJO EL NRC 300 
DEL LIBRO V MEDIANTE LA CUAL BE LE CONCEDE PCDER ESPECIAL, PERO AMPLIO’Y 
SUFICIENTE A DANIEL ANEZQUITA, MAYOR DE EDAD, VECINO DE BARANQUELL, 

CONTINUA *** 
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FROCEDIMTENTOS INTERNOS )E LA SOCIEDAD. I)) RECIBIR A NOMBRE DE LA SOCIEDAD 

CTThLQUIER SUMA DR DINERO, EXPIDIENDO LOS COMPROBATTES EN QUE CONSTE EL PAGO. 

CERTIFICA: 

QUE POR ESCRITURA NRO. 30 DEL 31 DE ENERO DE 2002 NOTARIA TERCERA DE CALl $ 

INSCRITA EN LA CAMARA DE COMERCIO EL 13 DR FEBRERO DE 2002 BAJO EL NRO. 301 

DEL LIBRO V MEDIANTE LA CUAL SE LE CONCEDE PODER ESPECIAL, PERO ANPLIO Y 

SUFICIENTE A CARLOS ORLANDO M(JTIS, MAYOR DE EDAD, VECINO DE BUCARAMANGA, 

IDENTIFICADO CON LA CEDULA DR CItJDADALIA No. 91.200.418 DE BUCARAMANGA, 
.GERENTE DEL DISTRITO DR VENI?AS DE LA REGIONAL ORIENTE DE LA SOCIEDAD, CON SEDE 
EN BUCARAMANGA, PARA EL EJERCICIO DR LAS SIGUIENTES FACULTADES: I) PARA QUE EN 
NOMBRE DE TECNOQUIMICAS S.A. Y EN ASUNTOS QUE TENGA QUE VER CON EL DISTRITO DR 
VENTAS SE NOTIFIQUE Y PROMUEVA ACCIONES EN NOMBRE DE ESTA ANTE ENTIDADES 
PUBLICAS, FtJNCIONARIOS 0 EMI’LEADOS NACIONALES, DEPAP-TAMENTALES Y MUNICIPALES 
DEL ORDEN JUDICIAL, ADMINISTRATrVO POLICIVO, PENAL 0 DR FISCALIA, YA SEA EN 
PROCESOS, ACTUACIONE, jSIMPLES ACTOS 0 DILIGENCIAS Y GETIONES, CON FACULTADES 
DE DESISTIMIENTO, ALLANAMIENTO, .Y CON(ILIACION, EN LOS QtJE EL ESTABLECIMIENTO 
ESTE VINCULADO COMO DEMANDANTET� DEMANtADO -0.. TERCERO INTERVINIENTE. PARAGRAFO: 
LA FACtJLTAD DR CONCILIACIONI .....DESISTIMIENTOY.ALLANANIENTO SE LIMITA HASTA LA 
SUMA EQtJIVALENTE A CINCUENTA (50) SALARIOS-M!NIMOS LEGALES MENSUALES. 2) PARA 
QUE OTORGtJE PODER y CONSTITUYA MANDATARIOS PAPA IN.ICIAR LAS ACCIONES CIVILES, 
COMERCIALES y PENALES TENDIENTES LA RECCrPERACION DE LA CARTERA, SIN 
LIMITACION DR CUANTIA, . CON EXPRESAS FACULTADES PARA ASIStIR EN NOMBRE DR LA 
SOCIEDAD A . LAS AUDIENCIAS -DR....CONCILIACION1 ..CONAUTORIZACION PARA TRANSIGIR, 
DESISTIR, CONCILIAR �O COMPROMETER A LA SOCIEDAD-_ EN T000S LOS PROCESOS, 
GESTIONES JCJDICIALES, ADMINISTRATIVAS .0 RECLP1MACIONES EXTRA PROCESO EN QUE 

INTERVENGA EN ASUNTOS RELACIONADOS CON EL ESTABLECIMIENTO DE COMERCIO CON LAS 
LIMITACIONES PREVISTAS EN EL PARAGRAFO DEL NUMERAL ANTERIOR. 3) PARA QUE 
OTORGUE PODER Y CONSTITUYA MANDATARIOS PARA HACERSE PARTE EN LOS PROCESOS 
CONCORDATARIOS, DE LIQUIDACION OBLIGATORIA, 0 REESTRUCTURACION ECONOMIA QUE 
SE TRAMITEN ANTE LA SUPERINTENDENCIA DE SOCIEDADES 0 ANTE OTRAS 
SUPERINTENDENCIAS 0 ENTIDADES CUANDO SE TP.ATE DR OTRA CLASE DE DEUDORES, 
TRNDIENTES A LA RECUPERACION DR LA CARTERA, SIN LIMITACION DR CUANTIA, CON 
EXPRESAS FACULTADES PARA ASISTIR RN NOMBRE DR LA SOCIEDAD A LAS DIVERSAS 
AUDIENCIAS CON ATJTORIZACION PAPA TRANSIGIR, DESISTIR, CONCILIAR 0 COMPROMETER 

LA SOCIEDAD EN TODOS LOS PROCESOS, GESTIONES JEJDICIALES, ADMINISTRATIVAS 0 
RECLAMACIONES EXTRA PROCESO EN QUE INTERVENGA EN ASUNTOS DEL ESTABLECIMIENTO 
CON LAS LIIMITACIONES PREVISTAS EN EL PARAGRFO DEL NUMERAL PRIMERO. 4) PAPA 
SUSCRIBIR -LOS CONTRATOS DR TRABAJO Y DARLOS POP- TERMINADO DEL PERSONAL 
VINCUIJADO 0 QUE SE VINCULE AL ESTABLECIMIENTO DR COMERCIO. 5) PARA CONSTITUIR 
APODERADO 0 APODERADOS RN DESARROLLO DE LA REPRESENTACION LABORAL, SI ASI LO 
CONSIDERA NECESAP-IO, TENIENDO SUMA DILIGENCIA PARA QUE TECNOQUIMICAS ,A. EN 
NINGUN CASO QtJEDE SIN LA DEBIDA REP1.ESENTACION EN LA SALVAGUARDIA . SUB 
DERECHOS Y OBLIGACIONES LABORALRS. 6) PARA QUE EN DESARROLLO DE LAS 
ACTIVIDADES DELI ESTABLECIMIENTO DR COMERCIO EJERZA LAS S.IGTJIENTES FACULTADES 
ESPECIALES: A) COMPRAR Y PERMUThR TODA CLASE DE BIENES MtJEBLES CtYYA FINALIDAD 

***,CONTINUA *** 



[] 

1111mill  Ill I Il 1111111111111111111 
A’iffill-0- *01 * 

cic 
cIz 
CARA 
DECOO DE BOGOTA 

CERTIFICADO NACIONAL 

CAMARA DE COMERCIO DR CALl 

Fecha 20071127 Hora Certificado 17:20:04 

Operacion : 02NA41127076 PAGINA No. 17 

CiIACIONES EXTRA PROCESO EN QUE INTETtVENGA EN ASUNTOS DL ESTABLECIMIENTO 

CON LAS LIMITACIONES PREVISTAS EN EL PARAGRAFO DEL NUMERAL PRIMERO. 4) PARA 

SUSCRIBIR LOS CONTRATOS :DE TRABAJO Y DARLOS POR TERMINADO DEL PERSONAL 

VINCULADO 0 QUE SE VINCULE AL ESTABLECIMIENTO DE COMERCIO. 5) PARA CONSTITIJIR 

APODER7.DO 0 APODERADOS EN DE&ARROLLO IDE LA REPRESENTACION LABORAL, SI ASI LO 

CONSIDERA NECSARIO, TENIENDO SUM DILIGENCIA PARA QUE TECNOQUIMICAS S A EN 

NINGUN CASO QUEDE SIN LA DEBIDA REPRESENTACION EN LA SALVAGUARDIA DE BUS 

DERECHOS Y OBLIGACIONES LABORALES. 6) PARA QUE EN DESARROLLO DE LAB 

ACTIVIDADES DEL ESTABLECIMIENTO DE COMERCIO EJERZA LAS SIGUIENTES FACULTADES 

ESPECIALES A) COMPRAR Y PERMEJTAR TODA CLASE DE BIENES MUEBLES CTJYA FINALIIDAiD 

SEA NECESARIA PARA EL MEJOR DESEMPENO DR LAB ACTIVIDADES DEL ESTABLECIMIENTO, 

HASTA POR LA StJMA QUE INDIQUE LOS MANtJALES Y I’ROCEDIMIRNTOS INTERNOS DE LA 

SOCIEDAD. PARAGRAFO: ES ENTENDIDO QUE EL APODERADO EN SU CONDICION DE. 

GERENTE, ESTA FACULTADO PARA REALIZAR LA yENTA, SIN LIMITACION DE CUANTIA, DE 

LOS ARTICULOS PROPIOS DE LA ACTflIDAD COMERCIAL DEL DISTRITCD DE VENTAS B) 
MANEJAR LAS CtJENTAS CORRIENTES CON FACULTADES  PARA GIRAR CHEQUES HASTA POR LA 
CtIANTIA QUE DETERMINSN LOS MA UALES Y PROCEDIMIENTOS INTERNOS DE LA SOCIEDAD 

C) OTORGAR CREDITOS, EN DESARROLLO DE LAS VENTAS IDE LOS ARTICULOS PROPIOS DE LA 
ACTIVIDAD COMERCIAL DEL DISTRITO IDE VENTAS, IDE ACtJERDO CON LO QUE IDETERMINEN 
LOS MA1JUALES Y PROCEDIMIENTOS INTEROSI DE LA SOCIEDAD 0) RECIBIR A NOMBRE DE 
LA SOCIEDAD CUALQUIER SUMA DE DIIERq, EXPIDIENDO LOS COMPROBANTES EN QUE 
CONSTE EL PAGO 

CER2IFI(A: 

QUE POR ESCRITtJRA NRO 4-.202-.DEL  31 DE MAYO -DE -19--95 NOTARIA DECIMA DE CALl 
INSCRITA EN LA CAMARA DE COMERCIO EL 24 IDE SEPTIEMBRE DE 2003 BAJO EL NRO. 134 

DEL LIBRO V SE CONFIERE PODER ESPECIAL A ANTONIO JAIRO RAMIREZ ECHAVE, ABOGADO 
TITtJLADO Y EN EJERCICIO, CON TANJETA PROFESIONAL No 58.401 DEL MINISTERIO DE 
JEJSTICIA, IDENTIFICADO CON LA CEDULA DE CIUDAD2‰NIA NCJMERO 16.741.040 IDE CALl 
.PARA QUE REPRESENTE A TECNOQUIMICAS S.A., EN LOS BIGUIENTES ACTOS: A) 
SOLICITAR Y ADELANTAR ANTE EL INSTITUTO COLOMBIANO AGROPECUARIO TODOS LOS 
TRAMITES ATINENTES A LA OBTENCION DE LICENCIAS DE VENTA Y LICENCIAS DE 
Ft3NCIONANIENTO, RENOVACIONES, CERTIFICACIONES, AMPLIACIONES, INCRIPCIONES Y 
MODIICACIONES EN GENERAL, B) TODOS LOS TRANITES ANTE EL INVIMA ATINENTES A 
LA .OBTENCION DR REGISTRO BANITARIO, RENOVACION: DEL MISMO, REFORNULACIONES, 
ADICIONES DE NUESTRA LINEA DR PRODUCTOS, CANBIOS DE TITULAR Y DE FABRI.CANTE, 
CESIONES, CERTIFICACIONES DE FORMULA Y EXCLUSIVIDAD, MODIFICACIONES PE 

ABRICAR Y VENDER A IMPORTAR Y VENDER Y VICEVERSA, E IGUAIjMEN’]E 
CERTIFICACIONES SOBRE LA LINEA COMPLETA DE NUESTROS PRODUCTOS, A CUYO OBJETO 
LO FACUIJTO PARA DAN ANTE DICHAS AUTORIDADES TODOS LOS PASOS NECESARIOS, 
PREENTAR SOLICITUDES, HACER DECLARACIONES, PAGAR DERECHOS, PROBAR 
EXPLOTACIONES, SOLICITAR TESTIMONIOS, RECIBIR DOCUNENTOS, FORMULAR APELACIONES 
Y RECLAMOS, DESISIR Y PERCIBIR AST MISMO DICHO APODEkADO ESTA AUTORIZAIDO 
PARA HACER CUANTO FUERE NECESARIO ANTE LAS AUTORIDADES ADMINISTRTIVAS PARA 
LOS FINES ARRIBA INDICADOS CON TODAS LAS DEMAS FACULTADES GENERALES 
ESPECIALES QUE FtTEREN NECESARIAS INCLUIDAS LAB DE BUS TITUIR Y DELEGARIEL ! 

*** CONTINUA *** 
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DE BO , EN StJ CALIDAD DE REPRESENTANTE LEGAL DE TECNOQUIMICAS S. 

A. SOCIEDAD COMRCIAL ORGANIZADA Y EXISTNTE CONFORME A LAS LEYES COLOMBIANAS, 
CON DOMICILIO Y SB]i)E PRINCIPAL EN CALl. EN DICHA CONDICIOI’T CONFIERE PODER 

ANPLIO Y SUFICIENTE A LAS SIGUIENTES PERSONAS: CLAUDETTE VERNOT HERNANDEZ 

ABOCADA TITULADA Y EN EJERCICIO, IDENTIFICADA CON LA CEDULA DE CIUDADANTA No. 

51722517 DE BOGOTA PORTADORA DE LA TARJETA PROFESIONAL DE ABOGADO No. 57111 
DEL C.S. PE LA L, ANDRES FELIPE ZAPATA OCANPO, IDENTIFICADO CON LA CEDULA DE 
CItJDADANIA No. 79598546 DE BOGOTA, PORTADOR DE LA TARJETA PROFESIONAL DE 
ABOGADO No. 107240 DEL C.S. DE LA ’J. Y JUAN MANUEL SERRANO CASTILLO, 
IDENTIFICADO CON LA CEDULA DE CItflI)ADANIA No. 79875670 DE BOGOTA, PORTADOR DE 
LA TARJETA PROFESIONAL DE ABOGADO No. 124953 DE C.S. DE LA J., TODO CON 
DOMICILIO EN LA CIUDAP DE BOGOTA, D.C., PARA QtJE EN NOMBRE DE MI REPRESENTADA 
ACTUEN EN TODOS LOS ASUNTOS DE PROPIEDM.) INTELECTUAL Y LOS DERIVADOS DE ELLA, 

SCON FACtJLTAD PARA RECIBIR NOTIFICACIONES, NOMBRAR APODERADOS JUDICIALES 0 
EXTRAJUDICIALES EN ESTOS ASUNTOS. - 

EL PRESENTh PODER SE CONFIBRE .PARA QUB Lbs APODERADOS ACTUEN ANTE CEJALQUIER 
PERSONA 0 AUTORIDJ) ADMINISTRATIJA. DEL ORDEN NA(IONAL, DEPARTANENTAL, 
DISTRITAL Y LOCAL; ANTE LAS A7ORIUADES CONTENCIOSO ADMINISTRATIVAS Y 
JtJDICIALES, PARA OBTENER LA .PRO.TECCIbN DE 1iJESTRA . PROPIEDAD INTELECTUAL Y 
CONTRA LAS PRACTICAS -RESTRI-CTIVAS DE LA....COMPETENCIA Y LOS ASUNTOS DE 
CONPETENCIA DESLEAL, A CUYO EFECTO –.A AUTORI2O, EN TODO LO CONCERNIENTE A LOS 
SIGUIENTES ASUNTOS: A) .OBTENCION DR :PATNTES DE INVENCION, DE MODELO DE 
tJTILIDAD, ESQUEMAS t)E TRAZADOS DE CIRCUITOS INTEGRAPOS, DISE?OS INDUSTRIALES, 
EL REGISTRO DE MARCAS LE PRODUCTOS 0 SERVICIOS; LEMIIS COME1OIALES; DEPOSITO DE 
NOMBRES Y ENSE?AS COMERCIALES, . INDICACIONES. GEOGRAFICAS; RENO1ThCION DE SIGNOS 
DISTINTIVOS, RENOVACIONtS,--_AFECTACIO0ESl AL REGISTRO, INSCRIPCION DE CONTRATOS, 
SOLICITUD Y RENOVACION DE NO?4BRES iDOMINIO; B) PRESENTACION DE OPOSICIONES 
AL REGISTRO DE MP.RCAS DE TERCERO, PRESENTACION DE ALEGATOS EN DEFENSA DE 
OPOSICIONES AL REGISTRO, ACCION DE CANCELACION, ACCION POR INFRACCION DE 
DERECHOS, REVOCATORIA DIRECTA, ACCION DE NULIDAD, ACCION DE NIJLIDAD Y 
RESTABLECIMIENTO DEL DERECHO, ACCION REIVINDICATORIA, ACCIONES DE TtJTELA, 

.POPUI1ARES, DE GRUPO, DE CLASE; ACCIONES Y PROCESOS QUE PROMOVANOS 0 SE NOS 
PROMUEVAN; C) AC4OTAMIENTO DE LA VIA GUBERNATIVA, ETSRCICIO DEL DERECHO DE 
PETICION ANTE CUALQUIER PERSONA 0 AUTORIDAD; D) SOLICIT(1]D DE MEDIDAS 
CAUTELARES, PRESENTACION DE ACCIONES MEDIANTE PROCESOS CIVILES, PENALES, 
ADMINISTRATIVOS 0 CONTENCIOSO AI)MINISTRATIVOS RELACIONADOS CON ESTOS DERECHOS 
U OTROS DE DIFERENTE NATURALEZA, MEDIDAS EN FRONTERA, ACCIONES Y PROCESOS.. QUE 
PROMOVAMOS 0 8E NOS PROMUEVAN; E) OBTENER Y TRANITAR TODO LO RELACIONADO CON 
EL RECONOCIMIENTO DE DERECHOS DE AUTOR, DERECHOS CONEICO$ Y. NUEVAS TECNOLOGIAS 
Y SU PROTECCION LEGAL; F) SOLICITtJD DE REGISTRO Y RENOVACION DE CONTRATOS DE 
TRANSFERENCIA DE TECNOLOGIA; G) OBTENER Y TRAMITAR TODO LO RELACIONADO cON 
LfCENCIAS DE FUNCIONANIENTO, REGISTROS SANITARIOS, AUTORIZACION DE 
CERTI.FICADOS DE LIBRE yENTA, AUTORIZACION IDE PtJBLICIDAD ANTE EL MINISIRI0 DE 
PROTECCION SOCIAL 0 EL INVIMA 0 ANTE CUALQUIER AUTORIDAD SANITARIA; H) 
OBTENCION DRCERTIFICADOS DE CARENCIA DE INFORMES POR TRAFIO DE 
ESTtJPEFACIENTES.RENOVACIONES, AUTORIZACIONES EXTRAORDINARIAS ANTE LA DIRECCION 
NACIONAL - DE ESTUPEFACIENTES 0 EL CONSEJO NACIONAL DE ESTUPEFACIENTES 1) 

***-CONTINUA*** - 



1111111 11111 II II II IIll lUll OM ll MO MI ll llhl 7 
*01*  

11 

CMARA 
DEOO DE BOGOTA 

CERTIFICADO NACIONAL 

CAMA1A DE COMERCIO DE CALl 

Fecha : 20071127 Hora Certificado 17:20:04 

Operacion. : 02NA41127076 PAGINA No. 21 

DESR1OLLO b IjA EPRESENTACION LABORAL, SI ASI LO CONSIDERA NECESARIO, 

TENIENDO SUMA DILIIGENCIA PARA QUE TECNOQtJIMICAS S.A.  EN NINGUN CASO, QUEDE 

SIN LA DEBIDA REPRESENTACION EN LA SALVAGUARDIA DE SUB DERECHOS Y OBLIGACIONES 
LABORALES. 6) PARA QUE EN DESARROLLO DE LAS ACTIVIDADES DEL ESTABLECINIENTO DE 
COMERCIO EJEZA LAS SIGUIENTES FACULTADES ESPECIALES: A) COMPP.AR Y PERMUTAR 
TODA CLASE DE BIENES MUEBLES CUYA FINALIDAD SEA NECESARIA PARA EL MEJOR 
DESEMPE?O DE LAS ACTIVIDADES DEL ESTABIjECIMIENTO HASTA POR LA SUMA QUE INDIQUE 
LOS MANUALES Y PROCEDIMIENTOS INTERNOS DR LA SOCIEDAD. B) MANEJAR LAS CUENTAS 
CORRIENTES CON FACULTADES PARA GIRAR CHEQUES HASTA POR LA CUANTIA QUE 
DETERMINEN LOS MANUALES Y PROCEDIMIENTOS INTERNOS DE LA SOCIEDAD. C) OTOR(AR 
CREDITOS EN DESARROLLO DE LAS VENTAS DE LOB ARTICULOS PbPIOS IDE LA ACTIVIDAD 
COMERCIAL DEL DISTRITO DE VENTAS, IDE ACUERDO CON LO QUE DETERNINEN LOS 
MANUALES Y PROCEDIMIENTOS INTERNOS DE LA SOCIEDAD. D) RECIBIR A NOMBRE DE LA 
SOCIEDAD CUALQUIER SUMA DR DINERO, EXPIDIENDO LOS COMPROBANTES EN QUE CONSTE 
EL - ....PAGO. 

CAPITAL ATJTORIZAJDO; 27,200,-000.,0.00. 
NtJMERO DE ACCIONES: 54,400i-000 
VALOR NOMINAL: $500 . ... 

CAPITAL SUSCRITO: $27,123,804,000 
NUNERO DE ACCIONES: 54,27,608 
VALOR NOMINAL: $500 
CAPITAL ?AGAt)O: $27,123,804100.0--..-. 
NUMERO DE ACCIONES: 54,247,608 
VALOR NOMINAL: $500 

CERrIFICA: 

CERTIFICA: 

QUE POR DOCUNENTO PRIVADO DEL 17 DE NOVIEMBRE DE 2005, INSCRITO EN LA C.AMA.R.A 
DE. COMERCIO EL 23 DR NOVIEMBRE DR 2005 BAJO EL NRO. 13.158 DL LIBRO IX, EN LA 
CUAL CONSTA LA SITUACION DE CONTROL EJERCIDA POR TECNOQUIMICAS S.A. 

.CONTRQLANTE: TECNOQUIMICAS S.A. 

.DOM1CILIO: CALl 
NACIONALIDAD: COLOMBIANA 

COTROLADA: INDIJGRAFICAS S.A. 
DOMtCILIO: CALl 
NACIONALIDAD: COLOMBIANA 

ACTIVIDAD:. LAS ACTIVIDADES. DR I’IDUGRAFICAS S.A. CORRESPONDEN AL DESARROLLO IDE 
NECOCIOS RELACIONADOS CON LAS ARTES GRAFICAS, LA DISTRIBUCION IDE LAS MISMAS YA 
SEA DE SUB PRODUCTOS PROPIOS 0 POR CONTRATO, TANTO EN EL MERCADO NACIONAL COMO 

*** CONTINUA *** 
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CERTIFI2DO IACIONAL
 

!J(lclZ )) CAMARA DE COMERCIO DE CALl 

CAMMA 
Fecha : 20071127 Hors. Certificado 17:20:04 

Operacion : 02NA41127076 PAGINA No. 23 

ATIVIDA]TIAS IVij)ADES DE TECNOQqIMICAS CORRESPONDEN A LA PRODUCC ION Y 

COMERCIALIZACION DE PRODUCTOS BIOLOGICOS, QUIMICOS, MEDICANENTOS Y PRODUCTOS 

FARMACEUTICOS, PANALES, PRODUCTOS VETERINARIO Y AGRICOLAS, ALIMENTOS, 

COSMETICOS Y DR. TOCADOR Y PRODUCTOS DE ASEO PARA EL HOGAR. 

SIJBORDINADA: ADHESIVOS INTERNACIONALES S.A.- ADHINTER S.A. DOMICILIO: CALl 

VALLE DEL CAUCA 
NACIONALIDAD: COLOMBIANA 
ACTIVIDAD: LAS ACTIVIDADES DE ADHINTER S.A. SE DESARROLLAN EXCLUSIVAMENTE EN 

LA ZONA FRANCA DEL PACIFICO CORRESPONDENA LA PRODUCCION Y COMERCIALIZACION EN 

EL MERCAI)O NACIONAL E INTERNACIONAL DR ADHESIVOS MEDICtNALES TALES COMO CURAS, 

VENDITAS, RSPAR1DRAPOS, PARCHES, VENDAS; ADHESIVOS PARA USO EN OFICINA TALES 

COMO CINTAS, PEGANTES, PAPELES ADHESIVOS Y CINTAS ADHESIVAS PARA USO 

PRESUPtIESTO DE CONTROL.- TSCNOQUIMICS S.A;,mNE SUSCRITAS EN LA SOCIEDAD 

ADHESIVOS INTERNACIONALES.S.A. ADHITR. S.A., LA CANTIDAD DR. DOS MILLONES 

CUATROCIENTOS TREINT IL (2.430.000) ACCIONES ORDINARIAS DE VALO1. NOMINAL DR 

CIEN PESOS ($100.00) SQBRE UN TOTAL DR TRES MILLONS (3.000.000) DE ACCIONES 

ORDINARIAS SIJSCRITAS QUE REPRESENTA ONA PARTICIPACION .DIRECTA DEL 81 SOBRE EL 

TOTAL DEL CAPITAL SUSCRITO-YPAGADb DE LA SOCIEDAD...... 

CERTIFICA: 

QUE A NOMBRE DR LA .SOCIEDAD  (43p MATRICIiLADO....EN LA CAMARA DR COMERCIO BAJO 
EL NRC). 7050-2 ESTABLECIMIENTO D....  COMERCIO: TECNOQUMICAS 
UBICADO EN: ---C 23 7 39 DE. CALl 
RENOVO : POR EL A?O 2007 

CERTIFICA: 

QUE A NOMBRE DR LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DR COMERCIO BAJO 

EL O.311234-2 ESTABLECIMIENTO DR COMERCIO: TECNOQUIMICAS 
UBICADO EN: -X 7 22 122 DR CALl 
FECHA MATRICULA : 22 DE ABRIL DE 1992 
RENOVO : POR EL A?O 2007 

CERTIFICA: 

QUE A NOMBRE DR LA SOCIEDAD FIGURA MATLUCULADO 8N LA CAMARA PB COMERCIO BAJO 

EL NRO.311235-2 ESTABLECIMIENTO DE COMERCIO: TECNOQUIMICAS 
UBICADO EN: -C 23 4 66 DE CALl 
FECRA MATRICtJLA : 22 DE ABRIL DE 1992 
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SUPER1WENDENC!A DE INDUSTRIA V COKERCIO 

NIT : 800176089-2 

RECBD UFICIAL DE CAM : 07 - 91,128COMLRCt0 
FECHA : NOVIEMBRE 28 DE 2007. J 

SkJPLN LN.I A 
iLINUUS I R)A/ 

N?ILCREACJOM 
rh 2(O7.hi I. p,SLNACONALtl 

1 . 
ve 

Act 400 C)POsl(-)tn?tRV 

ts*** CONSIGNACION **U* 

------------------------------------------------ ; -----------------------------------------------------------------
DEPOSITA

---------------------------------------------------------------------------------------------

DEPOSITANIE TIM PASO BANCO CUENTA Na PASO FECHA P80 Yr. PASO 

kEYES Y kEYES ABOGADOS CONSII3NACIUN BANCO POPULAR 050-00110-6 72421840 27111/2007 656,000.00 
kEYES V REVES ABOSADOS CONSISNACION BANCO POPULAR 050-00110-6 72422347 2811112001 984000.00 
kEYES Y REYES ABOSADOS CONSISNACION BANCO POPULAR 050-00110-6 72422388 28111/2007 328,000.00 

� ***** C 0 N C E P 1 0 ***** 

CANI. RENTISTICU CONCEPTU TOTAL CONCEPTO 

-/----------------------------------.- - 

I 50005-01-04 PRESENTACION DE OBSERVAIONES 12 MARCAS V .LEM*S CUNERCIALES 256)d)0 
TOTAL g $ 256,000.00 

CINCUENTA Y SEIS PIlL PESOS 

RESPONSABLE 

:::::AJA APLICADU AL EXPEDIENTENo  

(. �.. H 



***** CONSIGNACION ***** 

DEPOSITANIE TIPO P480 BANCO CUENTA No PASO FECHA P00 Vr. P4130 

REY�S V REVES ABOBADOS CONSI6NACION BANCO POPULAR 050-00110-6 72421440 27/1112007 656,000 00 
REVES V REVES ABOSADOS C8NSISNACION BANCO POPULAR 050-00110-6 72422381 28111/2007 984.000.00 
REVES V REVES ABGGADOS CONSZSNRCIQN BANCO POPULAR 050-00110-6 72422388 2t1112007 328,000 00 

***** C U N C E P 1 0 ***t* 

CANT RENTISTICO CUNCEPTU TOTAL C0NCEPTO 

1 50005-01-08 PRORROSA BE TERMINUS 31 PRURROB# BE TERMINUS 72,000.0 
TOTAL $ 72, 00 

ETENTA V DOS PIlL PESOS 

:::::L:AA 

APLICADU AL EXDIENTE  



LOO7It1/LZ S S 

March 25, 1969 R HAENDORFF ET-AL3,4340935: 
APPABATUS FOR VACUUM AN]) SHORT-PATH DISTILIATION S. 

Filed March 29 1968 S Sheet I or 2 

Fig Imukw 

F4 

- LCOMPWc/NG S S 
55 S S - - suepqcE 

� I 
: -,SPATTüRU4D. 

N- PEM15Te 
S 

� 

S :-4/ 

41 

� 
5 

� 

5 

5 

5 

S S� 

S 

� �. 

- ’: 

S � r 

� 
S 

� H-
1 � 

S S. 

�L-4!  
S 

� �42. 
S 

S 

S. � I : 

S � 

S 

5 Inventors: 
S � 

5 

’Rjcha,c1 Hubend.ff 
S � Wi/i Fisahea. 

S 

- BY-S 

5 

ZZ °P L 13UId 



March 25, 1969 R. HASENbORFF ET AL 3,434,935 S.. 

AFFABATUS FOR VACUUM AND SHORT-FATS DISTILLATION 

Filed Maroh 29, 190 Sheet�  _2.. of 2 

Pig 2 
555 

� 

S 

Rg.3a 

2 

it 

45 

hventors: 
S Richard ’Habendo*4T S 

Will, Fischer 
BY

 4



United States Patent Office 3,434,935 
Patented Mar. 25, 1969 

3,434,935 
APPARATUS FOR VACUUM AND SHORT-PATH 

DLTILLATION 
Richard Babendorif, Seelecheld-Linden, and Willi Fischer, 

Seelschciil, Germany, assignors to Leybold-Hcraeus-
Verwaltung Gan.bJL, Cologne-Bayental, Germany 

Filed Mar. 29, 1965, 8cr. No. 717,2*8 
Clahns priority, application Germany, Mar. 29, 1967, 

1 56,116 
mt. Cl. BOld 3/28, 3/10 

U.S. CL 202-187 7 Claims 

ABWI1ACT OF THE DISCLOSURE 
An improved arrangement for vacuum and short-path 

distillation apparatus wherein stationary, angled, spatter-
guard members are provided between a rotating means 
for spreading distilland on an evaporating surface, and 
a condensing surface whereon distilland vapors from the 
evaporating surface are condensed. The stationary spat-
terguard members are provided with a trough for collect. 
lug spattered distllland material. Means are also provided 
for delivering the spattered material back to the means 
for spreading, whereby the spattered material is spread 
onto the evaporating surface. 

Background of the invention 
The present invention relates to an apparatus for 

vacuum and short-path distillation. More particularly, 
the present invention relates to such apparatus having 
spatterguard members disposed within the distillation 
chamber of the apparatus in the vicinity of the condensing 
surface in such a manner that the evaporating surface is 
optically obstructed with respect to the condensing sur-
face. 

In the type of apparatus with which the present inven-
tion is concerned, a No layer of distilland Is spread onto 
an evaporating surface by a spreading or distributing 
means and is condensed on a cool condensing sbrface 
especially provided for that purpose. 

Vacuum and short-path distillation Is commonly prac-
ticed and widely employed throughout the chemical indus-
try. Various devices and apparatus for the practice of 
this process are known. In the practice of vacuum and 
short-path distillation, it has been found advantageous, 
particularly for distillations in the ranges of fine and high 
vacuums, to spread the distilland in a thin layer, for 
example in the form of a film, over an evaporating sur-
face. In such an arrangement, the thin layer spread on 
the evaporating surface is evaporated and condensed on 
a condensing surface oppositely disposed with respect 
Lo the evaporating surface. The distilland film is usually 
applied to the evaporating surface by distributing means 
especially designed for this purpose. 

Various types of wipers, brushes, rollers and other 
suitable devices have been used for this purpose. It should 
be noted that the distillation arrangement, just described, 
has advantageously been employed, not only in the high 
vacuum range, but also in the fine and coarse vacuum 
ranges. One result of using the distillation process, as 
here described, in these ranges Is that bubbles are formed 
on the evaporating surface. This is true particularly when 
materials of very different vapor pressures are used as 
the distilland In the distillation process. The bubbles 
formed by the distilland cause spatters on the evaporating 
surface, which leads to a contamination of the distillate 
material. 

In order to eliminate this problem, previously designed 
apparatus for use in such processes have made use of 
rotating spatterguard members disposed between the 
evaporating and condensing surfaces, which rotate with 

the distilland distributing means, and which optically 
obstruct the condensing surface from the evaporating 
surface. In such arrangements vapors from the distilland 
are passed through slits or openings, provided therefor, 
through the spauerguard members to the condensing sur-
face. In this type of an arrangement, the spattered distil-
land materials are interrupted before reaching and con-
taminating the condensing surface and are thrown back 
to the evaporating surface with the help of centrifugal 

10 forces created as the spatterguard members are rotated. 
This arrangement does have the advantage that spattered 
distilland material caught by the spatterguard members 
is prevented from coming into contact with the condens-
ing surface. However, this arrangement has the important 

15 disadvantage that considerable technical effort and ex-
penditure is required where structurally large chambers 
characterized by large diameters and great heights are 
employed. Moreover, such large arrangements require 
solutions to special problems caused by the relatively 

20 large ratatingniass involved. 
Summary of the Invention 

It is therefore an object of the present invention to 
improve the vacuum and short-path distillation appara-
tus in order to eliminate the above-described disadvan-

25 tages. 
According to the present invention, it is therefore pro-

posed to provide a series of stationary, angled spatter-
guard members, and at least one collecting trough at the 
stationary spatterguard members for collecting spattered 

’ distilland material stopped by the spatterguard members. 
The collecting trough is provided with at least one drain 
pipe through which the collected spattered distilland ma-
terial is carried to a collecting channel provided on the 
rotating distributing means. The collecting channel on the 

35 distributing means, being open or perforated on its side 
facing the evaporating surface, returns the spattered ma-
terial delivered by the drain pipe to the evaporating sur-
face with the help of centrifugal forces the distributing 

40 means creates as It rotates. The collecting channel on the 
rotating distributing means can be a ring-shaped member 
which is horizontally disposed or inclined toward the 
evaporating surface. The collecting channel can also be 
a rectangularly shaped, or semi-circularly shaped member. 

In order to facilitate the installing of the rotating dis-
45 tributing means, it is preferred to construct the means 

connecting the drain pipe to the collecting trough in such 
a manner that the drain pipe is laterally pivotal with 
respect to the collecting trough. Thus, when a plurality 
of collecting troughs are provided at the stationary spat-

50 terguards, one above the other, in a stacked arrangement, 
the drain pipes can be uniformly moved, If necessary, 
’by an appropriate device provided for that purpose. 

According to another preferred arrangement, the drain 
pipe of the collecting trough is connected to the collecting as trough by a means which allows the drain pipe to be 
displaceable in its longitudinal direction. 

In yet another advantageous arrangement, the drain 
pipe of the collecting trough is connected to the collecting 
trough so that the drain pipe is foldable from a relatively 
horizontal position to a relatively vertical position and 
vice Versa. 

In order to prevent the spattered distilland material col-
lected in the collecting troughs from reaching the con-
densing surface and to flow off downwardly, it is advaxi-

65 tageous to seal the collecting trough drain pipe from the 
collecting trough in any known manner using any suitable 
sealing device or material. 

Brief description of the drawings 
70 FIGURE 1 is a view of a longitudinal section of the 

distillation process apparatus according to the present in-
vention. 
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FIGURE 2 is a cross-sectional view taken along the line 
2-2 of FIGURE 1. 

FIGURES 3a through 3c are partial views of the ap-
paratus according to the invention showing various em-
bodiments of the collecting trough-drain pipe-collecting 
channel arrangement of parts. 

Description of the preferred embodiments 

Referring first to FIGURE 1, a longitudinal section 
taken through a distillation chamber according to the 
present invention is shown therein. Distilland material 
is spread onto an evaporating surface 1 by spreading or 
distributing means mounted on the distributing means 
rotor 3 and driven by a shaft 31. Distributor elements 32 
of the distributing means are disposed on appropriate sus-
pension devices 33 positioned between the evaporating sur-
face 1 and the condensing surface 2 within the interior 
of the distillation chamber shown. Also located within the 
distillation chamber arc stationary, spatterguard members 
4. The spatterguard members 4 are angie-shaped and are 
arranged one behind the other. The inside surface of the 
angle of each spatterguard member 4 faces the outside 
surface of the angle of the preceding spatterguard mem-
ber 4. In addition, the spatterguard members 4 are posi-
tioned between the condensing surface and the condensing 
surface side of the distributing means in such a manner 
that the spatterguard members 4 provide an optical ob-
struction between the evaporating surface I and the con-
densing surface 2. 

Three collecting troughs 41, each having at least one 
drain pipe 42 connected thereto, are disposed in vertical 
series on the spatterguard members 4. At the end of the 
drain pipe 42 away from the collecting trough 41, a chan-
nel 43 is provided which is connected to the distributing 
means rotor 3. By this arrangement spattered distilland 
material collected in the collecting trough 41 passes 
through the drain pipe 42 and is delivered to the channel 
43. From there the spattered distilland material is re-
turned to the evaporating surface 1 by centrifugal forces 
created by the rotation of the distributing means rotor 3. 

Again, as shown in FIGURE 1, distilland material first 
enters the distillation chamber by way of inlet pipe 5 
which delivers the distilland material to the rotating 
distributor plate 51. The distributor plate 51 in turn de-
livers the distilland to the evaporating surface 1. The dis-
tillate formed on the condensing surface 2 is collected and 
drawn off at 52. The interior 11 of the distillation cham-
ber is evacuated through the exit connection 6 by an 
evacuating device not shown. 

Referring now to FIGURE 2, shown therein is a cross 
section of the distillation apparatus according to the in-
vention, as viewed along the line 2-2 of FIGURE 1. 
The spatterguard members 4 are illustrated to be in series 
arrangement. As clearly depicted, the inside surface of 
each spatterguard member 4 faces the outside surface of 
each preceding angled spatterguard member 4 in the series 
arrangement. 

Referring to FIGURES 3a-3c, enlarged views of the 
collecting trough-drain pipe-collecting channel arrange-
ment of parts are illustrated. 

In particular, referring to FIGURE 3a, the drain pipe 42 
is shown to be connected to the collecting trough 41 by 
means which allows drain pipe 42 to be pivoted lateral-
ly in position. 

Referring next to FIGURE 3b, in the arrangement of 
parts shown therein, the drain pipe 42’ is provided with 
means which allows it to be displaced in the direction of 
its long dimension. 

Referring next to FIGURE 3c, in the arrangement of 
parts shown therein, the drain pipe 42" is provided with 
means which allows it to be folded from a relatively hori-
zontal position to a relatively vertical position and vice 

shown in the FIGURES 3a through 3c. Referring again 
to FIGURE 3a, the channel 43 is shown to be open on 
its side facing the evaporating surface 1 at 45, as in the 
apparatus of FIGURE 1. 

Referring again to FIGURE 3b, the channel 43’ con-
sists of a rectangularly-shaped member which is open on 
its side facing the evaporating surface 1 by means of 
perforations 45’ provided therefor. 

Referring again to FIGURE 3c, the channel 43", shown 

10 therein, is constructed so as to have a semi-circular cross 
section and an opening 45". 

In order to avoid the possibility of spattered distilland 
material flowing back to the condensing surface a seal 
44 is provided in each of the embodiments, FIGURES 

is 

3a-3c, between the collecting trough and collecting trough 
drain pipe. 

It will be understood that the above description of the 
present invention is susceptible to various modifications, 
changes and adaptations, and the same are intended to be 

20 comprehended within the meaning and range of equiva-
lents of the appended claims. 

We claim: 
1. In apparatus for vacuum and short-path distillation 

having a vacuum chamber, an evaporating surface with a 
25 thin layer of distilland material spread thereon, rotating 

distributing means for spreading the distilland onto the 
evaporating surface, a cooled condensing surface, spatter-
guards provided between said evaporating surface and said 
condensing surface which form an optical obstruction be-

go 

tween the evaporating surface and the condensing sur-
face, the distilland being condensed Onto the condensing 
surface after passing as a vapor through openings, pro-
vided therefor, between the spatterguards, the improve-
ment wherein 

gg (a) said spatterguards are stationary, angled members 
being arranged in series, one behind the other, to col-
lect spattered distilland material, and being disposed 
between said rotating distributing means and said 
condensing surface; 

40 (b) at least one collecting trough disposed at said sta-
tionary spatterguards for collecting spattered distil-
land material from said stationary spatterguards; 

(c) at least one drain pipe leading from said collecting 
trough whereby collected spattered distilland mate-

45 rial is returned to said rotating distributing means; 
(d) a collecting channel provided on the rotating dis-

tributing means for receiving spattered distilland ma-
terial from said drain pipe; and 

(e) said collecting channel being provided at least one 
so 

opening on its evaporating surface side whereby spat-
tered distilland material can be returned to the evapo-
rating surface. 

2. Apparatus as defined in claim 1 wherein said drain 
pipe is connected to said collecting trough by means which 

55 allows the drain pipe to be displaced in a longitudinal 
direction. 

3. Apparatus as defined in claim 1 wherein said drain 
pipe is pivotally connected to said collecting trough by 
means which allows the drain pipe to be displaced lateral-

60 ly in its connected position. 
4. Apparatus as defined in claim 1 wherein said drain 

pipe is pivotally connected to said collecting trough by 
means which allows the drain pipe to be folded from a 
relatively horizontal position to a relatively vertical posi-

g tion. 
S. Apparatus as defined in claim 1 wherein said col-

lecting channel has a semicircular shape in cross section. 
6. Apparatus as defined in claim 1 wherein said evapo-

rating surface side of said collecting channel has a wall 
70 member provided with a plurality of perforations. 

7. Apparatus as defined in claim 1, said apparatus fur-
ther defined by means providing a seal between said drain 
pipe and said collecting trough. 

- Furthermore, various embodiments of the collecting 
versa. 

channel positioned on the distributingmeans rotor 3 are 7 (References on following page) 
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Description 

100011 The present invention relates to a process for 
the preparation of terbinafine or (E)-N-(6,6-dimethyl-
2-hepten-4-ynyi)-N-methyl-1-napthalene methan-
amine, a known medicament with antifungal activity for 
the topical use, belonging to the propenylamine class, 
whose formula Is reported below: 

Prior art 

(0002] Terblnafine has been disclosed In US 
4,755,538, which reports a number of methods for the 
preparation thereof. In particular, the described proc-
esses involve: 

a) alkylation of N-methyl-1-napthalenemethylamine 
with trans-6,6-dimethylhept-2-en-4-ynyl-I-bro-
mlde; 
b) catalytic hydrogenation of N-mathyl-N-(1-naptha-
Ienemethyl)-6,6-dimethylhept-2,4-dienyl-1 -amine; 
c) reductive amination I-naphthylmethylamine with 
trans-6,6-dimethylhept-2-en4-yn-1-al in the pres-
ence of formaldehyde and sodium borohyd ride. 

10003j Said processes are however not convenient in 
that the undesired stereoisomer (Z) is also formed, 
which has then to be removed with chromatographic 
procedures. 
100043 US 5,817,875 discloses other processes, 
which comprise the reaction of N-methyl-I -napthalen-
emethylamine with epichlorohydrin orwith bromoacetal-
dehyde dialkylacetal, followed by the introduction of the 
alkyne side chain by reaction of the epoxy group with a 
lithium tert-butylacetylene and subsequent dehydration, 
or by reaction of the acetal carbonyl with a suitable jude 
according to Wittig. In this case also, the Z isomer is still 
present in addition to the desired isomer. 
[0005] Stereospeclfic synthesis for the preparation of 
terbinafine using organometal reagents have also been 
described. 
[0006] In a paper by A. Stutz at al., (mt. Conf. Orga-
nomet. Chem. 1274; 1985 Abs. 329), 6,6-dimethylhept-
1-en-4-ynyl-3-hydroxy Is acetylated and condensed 
with N-methyl-1-napthalenemethylamine in the pres-
ence of palladium(0) tetrakls(triphenylphosphine) and 

tiiethylamine to yield terbinafine and its (Z)-isomer. 
Some degree of selectivity towards one of the isomers 
can be obtained by changing the experimental condi-
tions and using a catalyst of palladium linked to a poly-

5 mer (S.M. Trost at at., J. Am. Chem. Soc., 100, 7779; 
1978). 
[0007] A further stereoselective synthesis of terbin-
afine has been described by D.E. Rudisile, L.A. Caston-
guay and J.K. Stifle in Tetrahedron Left., 29. 13. 

10 1509-15; 1988. 
[0008] This work is based on the fact that the coupling 
reactions between vinyl halides and alkynyl-stannanes 
catalyzed by palladium give high yields and maintain the 
stereochemistiy of the double bond. 

15 (0009] A synthesis of terbinafine and, more generally, 
of amino-enin derivatives has been described by M. 
Alani at al., In Tetrahedron Left., 37, 1, 57-8; 1996, and 
comprises the reaction of aminovinyl chlorides 
1-alkynes In the presence of complexes of palladium in 

20 piperidlne. 
100101 The Authors disclose that amination of (E)-
I ,3-dichloropropene with N-methyl-1-napthalenemeth-
ylamine in acetonitrile in the presence of potassium car-
bonate and a catalytic amount of potassium iodide 

26 (10%) selectively yields the corresponding (E)-vinyl 
chloride. The resulting product is reacted with tert-buty-
lacetylene in the presence of piperidine and a catalytic 
amount of palladium dichlorodibenzonitrile and copper 
(I)Iodide to stereospecifically obtain terbinafine (I) in al-

30 most quantitative yields. Substantially similar processes 
are also disclosed in EP 421302, EP 645369, US 
5231183, US 5296612, WO 01/77064 and WO 
02/02503. 

35 DISCLOSURE OF THE INVENTION 

[0011] It has now been found that terbinafine can ad-
vantageously be obtained by reaction of tert-butylacety-
lone with a compound of formula (II) 

40 

CI 

46 

(fi) 

In the presence of copper (I) salts and of a base. 
[0012] The process according to the invention is an 
Improvement to the method described by Alani M et al, 
cited above, in which the same reaction Is carried out 

55 suing two metal catalysts, one based on palladium and 
the other based on copper. The possibility to use only 
the copper salt indeed makes the work up and purifica-
tion steps easier while preventing the final product from 
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being contaminated by palladium. 
100131 Furthermore, the process of the invention Is 
advantageous in terms of yields and selectivity. 
[0014) Suitable copper (I) salts for use according to 
the invention are halides, preferably iodide. 
[0015] Amines such as pyridine, plperldlne, pipers-
zine, morpholine, dilsopropylamine, friathylamine, noc-
tylamine, n-butylamine, picoline and the like may pref-
erably be used as bases, n-butylamlne being particular-
ly preferred. 
(0016) The reaction is carried out optionally in the 
presence of a solvent at a temperature ranging from 
20°C to 100°C, preferably 600-900C, in the presence of 
a catalytic amount of copper (I) salt ranging from 1% to 
30% molar, preferably 10-20% molar. 
[0017) The following examples illustrate the invention 
in greater detail. 

Example 1: Preparation of crude terbinafine 

(001$) A solution of vinyl chloride (II) (1.9 g; 7.73 
mmoles) in n-butylamine (2.8 g; 38.6 mmoles), is added 
with tert-butylacetylene (0.8 g; 9.74 mmoles) and cop-
per(l)iodide (0.30 g; 1.55 mmoles). The mixture is heat-
ed under inert atmosphere at a temperature of 80°C, 
keeping these conditions for 22 hours. 
[0019] The suspension is cooled at room tempera-
ture, then diluted with toluene (20 mL) and water (10 
mL). The phases are separated and the upper toluene 
phase is concentrated to a residue under vacuum. 
100201 2.3 g of a thick oil consisting of crude terbin-
afine is obtained. 
(0021) 1H NMR (CDCI3, 8 in ppm): 1.25 (s, 9H), 2.22 
(s, 3H), 3.13 (dd, 2H), 3.90 (s, 2H), 5.67 (m, IH), 6.15 
(m, 1H), 7.36-8.31 (aromatics, 7F1). 
[0022) GC-MS(m/and):291 (M), 276, 234, 196,141 

Example 2: Preparation of crude terbinafine 

[0023) A solution of vinyl chloride (II) (1.9 g; 7.73 
mmoles) in piperidina (3.3 g; 38.6 mmoles), is added 
with tert-butylacetylene (0.8 g; 9.74 mmoles) and cop-
per(l)iodide (0.30 g; 1.55 mmoles). The mixture is heat-
ed under inert atmosphere at a temperature of 80°C, 
keeping these conditions for 22 hours. 
[0024] The suspension is cooled at room tempera-
ture, then diluted with toluene (20 mL) and water (10 
mL). the phases are separated and the upper toluene 
phase is concentrated to a residue under vacuum. 
[0025] 2.4 g of a thick oil consisting of crude terbin-
afine is obtained. 

Example 3: Preparation of crude terbinafine 

[0026] A solution of vinyl chloride (II) (1.9 g; 7.73 
mmoles) in dimethylformamide (3.8 mL) Is added with 
n-butylamine (1.12 g; 15.5 mmoles), tert-butylacetylene 
(0.8 g; 9.74 mmoles) and copper(I)iodide (0.30 g; 1.55 

4 

mmoles). The mixture is heated under Inert atmosphere 
at a temperature of 100°C, keeping these conditions for 
24 hours. 
(0027] The suspension is cooled at room tempera-
ture, then diluted with toluene (20 mL) and water (10 
ml.). The phases are separated and the upper toluene 
phase is concentrated to a residue under vacuum. 
[0028] 2.6 g of a thick oil consisting of crude terbin-
atine Is obtained. 

10 

Example 4: Preparation of crude terbinafine 

[0029] A solution of vinyl chloride (Il) (1.9 g; 7.73 
mmoles) in n-butyla mine (2.8 g; 38.6 mmoles), is added 

15 with tert-butylacetylene (0.8 g; 9.74 mmoles) and cop-
per(l)Iodide (0.07 g; 0.38 mmoles). The mixture is heat-
ed under Inert atmosphere at a temperature of 80°C, 
keeping these conditions for 40 hours. 
[0030) The suspension is cooled at room tempera-

20 ture, then diluted with toluene (20 mL) and water (10 
mL). The phases are separated and the upper toluene 
phase Is concentrated to a residue under vacuum. 
100311 1.5 g of a thick oil consisting of crude terbin-
afine is obtained. 

25 

Example 5: Preparation of crude terbinafine 

[0032) A solution of vinyl chloride (II) (1.9 g: 7.73 
mmoles) in n-butylamine (2.8 g; 38.6 mmoles), Is added 

30 with tert-butylacetylene (0.8 g; 9.74 mmoles) and cop-
per(l)bromide (0.33 g; 2.28 mmoles). The mixture is 
heated under inert atmosphere at a temperature of 
80°C, keeping these conditions for 22 hours. 
(0033) The suspension is cooled at room tempera-

35 tura, then diluted with toluene (20 mL) and water (10 
mL). The phases are separated and the upper toluene 
phase is concentrated to a residue under vacuum. 
(0034] 1.8 g of a thick oil consisting of crude terbin-
afine is obtained. 

40 

Example 6: Preparation of terbinafine hydrochloride 

(0035] A solution of crude terbinafine (example 1, 
7.7 mmoles) in acetone (16 mL) is added with a 37% WI 

45 w hydrochloric acid solution (0.76 g, 7.7 mmoles). Crys-
tallization is obtained by seeding with pure terbinafine 
hydrochloride while cooling -10°C. 
[0036] After 1 hour the mixture is filtered and the solid 
is washed with acetone, then dried to obtain 2.0 g of 

60 pure terbinafine hydrochloride as a white solid (80% 
yield starting from vinyl chloride II). 
[0037) 1H NMR (DMSO d6, 8 in ppm): 1.18 (s, 9H), 
2.52 (d, 3H), 3.90 (m, 2H), 4.78 (m, 2H), 6.00 (d, IH), 
6.24 (m, 1H), 7.43-8.43 (aromatics, 7H), 11.4 (s, 1H). 

56 (0038] HPLC purity: 99.93% 
[0039) Melting point: 2050 - 206°C 
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Claims 

1. A process for the preparation of terbinafine, which 
comprises reacting tort-butylacetyleno with a com-
pound of formula (Ii) 5 

10 

15 
(It) 

characterized In that the reaction Is carried out in 
the presence of copper (I) salts and of a base, in 
the absence of palladium. 

20 

2. A process as claimed in claim 1, wherein the copper 
(I) salts are the halides. 

3. A process as claimed in claim 2, wherein the copper 
(I) salt Is the Iodide. 26 

4. A process as claimed in any one of claims I to 2, 
wherein the bases are amines. 

5. A process as claimed in claim 4, wherein the bases 30 

are selected from pyridine, plperidine, piperazlne, 
morphollne, dilsopropylamine, trlethylamlne, n-ac-
tylamine, n-butylamlne, plcoline. 

6. A process as claimed in claim 5, wherein the base 36 

is n-butylamlne. 

40 
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